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COSMETIC AGENTS BASED ON POLYCATIONIC

POLYMERS AND THEIR USE IN COSMETIC
- COMPOSITIONS |

Thls invention has its Ob_]ect the use of cationic poly-
mers as cosmenc agents, cosmetic compositions con-

taining these polymers, and a process of treatmg halr,

skin or nails with said polymers.

It has already been proposed to use various cationic
polymers as pesticides, flocculating agents, etc .. . It has
also been proposed to use certain cationic polymers as
cosmetic agents; see, for example, French Pat. No.
75.15162. | -

- It has now been discovered that the use of certain
partlcular cationic polymers offers advantages in com-

parison with cationic polymers previously used. Some

of these advantages will be disclosed below in the pres-
ent specification. |

The invention has for its object the use as cosmetic
agents polymers contalnlng groups of the formula (I)

| | ,-!ils' ¢
--ziq@-Al—-x-_-Az-'-rlﬂ@—-Ag— N
Ry Ry 228
wherem

Ri, Ry, R3, R4 1ndependently represent a hydrocar-
bon group, possibly substituted, S -

- or else the couples Ry, Rz and/or Ra, R4 represent
with the nitrogen atom with which they are bonded, a
heterocycle that can contaln - addltlon an. oxygen or
- sulfur heteroatom; - | |

“Ajand Ay, ldentlenl or dlfferent represent linear or "~
branched alkylene groups or arylene, which are substi-

tuted or not, able to contain up to 20 carbon atoms;
- X represents a bivalent group of the formula:

—~N—CO—N—,
SRR R I
N Rs | R6

_.i—-zlsx—-co-xl——co—-ril——- .
Rs T Rﬁ
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~—N

' -—co——NH-- -
""CO--()....
omcomnie,
. —CO—X;—CO—,
- I """'CO— x *2.._..(_‘;0—, -m .
| —o—co—x—co—o—

wherein: -

- or represent a
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' R5, Ré, R7, Rg, Rg and Rio represent a hydrogen atom
a lower alkyl group, |

X1 represents an alkylene group, an alkylene group |
comprising a heteroatomic —S—S—group, an alkeny-
lene, arylene, diaminoalkylene, diaminoarylene, diox-
yalkylene, dioxyarylene, polyoxyalkylene group or else

X represents a direct covalent bond,

X3 represents a diaminoalkylene, dloxyalkylene or
polyoxyalkylene bivalent group,
Xy’ is a dithioalkylene group,

X3 is an alkylene, cycloalkylene, or arylene group,

~substituted or not, or else X3 represents a diaminoalky-

lene, diaminocycloalkylene or diaminoarylene group,

- Ajrepresents a bivalent group of the formula:
| —-;BI Y- ..Bz—-—
wherein:

Bi and B; are alkylene or arylene groups, and Y has
the same definition as X,

or Y represents the group:

or else A3 represents e_linea’r or branched alkylene
group substituted or not by one or more —O groups,
and/or interrupted by one or more heteratoms and

heteroatom groups of oxygen, sulfur or nitrogen, and-

35

. /or by one or several arylene groups, or else A3 repre-
sents a group of the formula —B3—Y—B4— wherein
B3 and B4 represent arylene groups and Y represents a

- linear or branched alkylene group, possibly substituted

. or
. 1. -8 | ..

- by one or more —OH or —O groups, or Y represents

a heteroatom or a group of heteroatoms of oxygen,

~sulfur or nitrogen, or else Aj represents a group:
—E+4O—D}O—E—
. —E—0-G—O0—E—

Z bemg a number that can vary from 2 to 600

|  E representing an alkylene group havmg 1 to 4 car-
- bon_atoms, a —CH;—CHOH—CH,—group,

50 _
- from 1 to 5 carbon atoms, and G being a hydrocarbon

~ D representing a bivalent hydrocarbon containing

~group such as an alkylene, cycloalkylene, arylene or
- aralkylene possibly substituted or else when X is differ-

ent from —CO—X;—CO-, A3can represent a linear or

branched alkylene or hydroxyalkylene group, able to
comprise double bonds, or a cycloalkylene group that

can comprise double bonds that can contain up to 20

carbon atoms; and Z8 represents an anion;
it bemg understood that when X represents a group

—NH—CO—NH—,

”A3 then represents a group of the formula

_E-—(0-D),—O—E—, —B;—Y—B;— (Y then

being able to have the same value as X given above

except the value —NH—CO—NH-—),
- or —E—0—G—0Q-—E—(E and G then not belng.
able mmultaneously to represent an alkylene) |
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For simplification, the polymers whose recurrent
groups answer to formula (I) will be designated by the
expression “formula I polymers.”

The end groups of the formula (I) polymers vary with
the starting reagents and their pl'OpOI‘thllS They can
partlcularly be of the

N type

or of the Z—A3—, Z—A, or Z—Z) type.

Of the formula (I) polymers, there will be mentioned
those of which X represents —NH—CO—NH; those
for which X represents ——-N(Rs)—-CO—-——N (Rﬁ)—- and
A3 then represents a group

—E—(O0-D);—0—E,

—B1, —Y—B>—(Y then having the same values as X
except the value —NH—CO—NH),

or —E—0O—G—0O—E— (E and G then not. belng
able simultaneously to represent an alkylene); and those
for which X is different from —N(Rs5)—CO—N(Rg)—

In the formula (I) polymers, Z? represents a nontoxic
anion compatible with a cosmetic use, derived from an
inorganic acid, particularly a halide (bromide, iodide or
chloride) anion or an anion derived from other inor-
ganic acids, for example, a sulfate anion, etc. . or again
an anion derived from an organic (of slight molecular
weight) sulfonic or carboxylic acid, particularly an
alkanoic acid having 2 to 12 carbon atoms (for example,
acetic acid), benzoic acid, lactic acid, citric acid, or

paratoluene-sulfomc acid; the substitutents Ry, R, R3

and R4 represent particularly an aryl group, an aliphatic
(in particular alkyl or alkenyl) substituted or not, alicyc-
lic (in particular cycloalkyl) or arylaliphatic group con-
‘taining at most 20 carbon atoms; for example Ry, Rz, R3
and R4 represent an alkyl or hydroxyalkyl group having
1 to 8 carbon atoms, a cycloalkyl-alkyl group having
less than 20 carbon atoms and preferably not having
more than 16 carbon atoms, a cycloalkyl group with 5§
or 6 groups, an aralkyl group such as a phenylalkyl
group whose alkyl group preferably comprises 1 to 3
carbon atoms; when the two residues R; and R; or Rj
and R4, attached to the same nitrogen atom, with it
constitute a ring, they can together represent particu-
larly a polymethylene radical having 2 to 6 carbon
atoms, and the ring can further comprise an oxygen or
sulfur heteroatom; A, Ay, By, B2 particularly represent
a linear or branched alkylene group having 1 to 12
carbon atoms in the chain, and possibly comprising one
or more (in particular from 1 to 4) alkyl substitutents in
-the branching, said branching substituents having in
particular 1 to 10, and especially 1 to 4, carbon atoms;
X1 can particularly represent an alkylene group (defined
as above for Aj, A3, By, B2), said alkylene group being
able to be interrupted by the —S—S— group, or being
able to comprise in addition at each end an —NH—
group, or an —Q-— group; or else X can represent an
alkenylene group having 4 to 20 carbon atoms; or X
can represent a polyoxyalkylene group of the formula

—Dh-€0Dy)z |

wherein Dy repreSents an alkylene group having 1 to 5
carbon atoms and z; i1s a number varying from 1 to 40;
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4

or X represents an arylene group having 6 to 20 carbon
atoms such as a group

—C6H4 or—CeH4—CeHy—,

said arylene group being able to be substituted by one or

more alkyl groups (particularly having 1 to 3 carbon
atoms), and particularly by a methyl or ethyl group, and
sald arylene group being able to comprise an —NH— or
—QO— group at each end;

- X3 represents an —NH-—-alkylene—-——NH-—- -
—Q—alkylene—O— group, the alkylene being deﬁned
as above for A, for example: or else X represents a

group .
: -—Dl-(-OD Dz

D1 and Z1 belng defined as above.

X,' represents a dithioalkylene group whose alkylene
is defined as above, for example, for Aj;

X3 is an alkylene group (defined as for A1), or an
arylene group having 6 to 20 carbon atoms (defined and
being able to be substituted as for Xy), or a cycloalkyl-
ene group having 5 to 20 carbon atoms, said alkylene
group having 5 to 20 carbon atoms, said groups being
able further to comprise an —NH— group at each end;

“Aj3 can represent an alkylene group (as defined for
example for Aj), possibly substituted by one or more

- —OH— or =0 groups (A3 for example, representing

—CH;—CQO—CH)—), and/or interrupted by one or

more heteroatommc groups such as

—Q—, =8§=—, —8O=—, =Sy, ==§=§=— or N~
Rit

"R1-1_ in b'a'rticulali' being an alkyl (preferably 1 to 10C), an

aryl (preferably 6 to 20 C), a cycloalkyl (preferably 5 to
20 C), or an aralkyl (preferably 7 to 20 C), and/or

interrupted by one or more arylene groups,
- A3, for example, representing —CH>—Cs-
Hs—CHy—, —CH;—(CsH4)2—CHz—, —CHCs.

H4—0—CsH4CH7>—, or —CH7;—0O—G—0—CH3~-,

G being defined as above;

When Aj represents the group —B3—Y1—B4—, B3
and B4 are particularly arylene groups having 6 to 20
carbon atoms, particularly phenylene groups, and Y is
particularly a linear or branched alkylene, possibly sub-
stituted, having 1 to 6 carbon atoms, or else Y; is a
heteroatom or a heteroatomic group such as those al-
ready mentioned above, i.e.

—0—, —§—, =—S§0—, —8§03—, —S—S—, or —N—
o Rit

A3z then representing —CgH4—S0O2—CeHg—, —Co.
H4—CHy—CgHs-, —CeHys—C(CH3)2—CesHs—, —Ce-
H4+—CO—CsHy4—, or —CsHs—CHOH-—CgHg—;
and when Aj represents - E-¢OD)zOE—

D represents a group —(CHz)z— —CH;—CH(CH-
3)— or —(CH2)2—,

and z can vary particularly from 2 to 18.

It should be noted that the invention extends to the

cosmetic use of formula (I) polymers wherein the
groups A1, X, Az, A3, Ry, Rz, R3and/or R4have several

‘different values in the same polymer 1.



In addrtlon, the formula 1 polymers can be copoly— -

| mers further contatmng formula I' groups

z8 |

wherein A’y is a saturated or unsaturated linear or
branched hydrocarbon, particularly a substituted or

4 411 884
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tlon a sllght amount (1 to 15% in moles in relation to

one of the reagents) of a monofunctional reagent such as
a tertiary amine or a monohalide. In this case, at least a

~part of the end groups of the resulting polymer I con-

sists of either the tertiary amine group used or the hy-

~drocarbon group of the monohalide.

Some formula (I) polymers are known particularly

| from French Pat No 78 17373 and from British Pat _

10

“unsubstituted alkylene or arylene group havmg up to 20

carbon atoms.

- The formula (1) polymers can be prepared by a stan- |

dard process consisting in submitting to a polyconden-
15

o - amounts of diamines and dihalides is close to 1.

‘sation reaction a ditertiary diamine of the formula:

- | ]iJ‘fAIXAz—IiJ R

wherem - e o
} Ay X, Az, R1, Rz, R3 and R4 are deﬁned above with

- a compound of the formula Z - A3- A, Z and A3 being

. defined as above. Formula (I) polymers can also be

25

‘prepared by causrng a drtertlary dlamlne of the formula |

| "Ry _Rj.

R Rs

to react on a derivative of the formula
Z-Z\XAr—Z.

Futher, to obtatn copolymers contammg formula I

35 .
- . using an excess of reagent A3(Z); or after having made

No 1,288,006. |
The invention extends to the cosmetic use of formula'.

(1) polymers having such end groups.

Instead of the starting reagent it is also possible to use

etther a mixture of ditertiary or a mixture of dihalides or

again a mixture of ditertiary amines and a mixture of
dihalides provided that the ratio of the total molar

- The starting products of formula A3(Z); can be pre-

B pared by standard methods like those described, for
.20

example, in French Pat. application No. 76.02948; by

Perry-Hibbert, Canad. J. Res. (B), 14 (1936), 82; For-

dyce and Lowell H., J. Am. Chem. Soc., 61 (1939), 190;

- Johansson, Eur. J. Biochem., 33, 379 (1973).

~ The starting ditertiary diamines can be prepared by

standard processes like those described, for example, in

French Pat. No. 75.15162; U.S. Pat. No. 4,110,263.
Further, in case, for example, the starting dtamlne is

-of the type:
Iil"(CHz)n— N(R1 l)_(CHZ)n—l;J
R, | . R4

it 1s possible. to obtain a crosslinked polymer either by

said starting amine react with a fairly equimolecular

~amount of reagent Ai(Z),, by making the resulting pol-

'BTOUPS, a part of the ditertiary - diamine mentioned

above 1S replaced by a tertlary dtamme of the type

lfl . "1|‘3"
R
Ry Ry

or a part of the compound |

- Z—A3z—Z or Z—A1XA2—-—Z for example, by the corn-:

pound Z—A'—Z—.

The polycondensatlon reaction is performed for ex-
ample, in a solvent or mixture of solvents favoring
quaternization reactions, such as water, dimethylform-
amide, acetonitrile, lower alcohols, partlcularly lower
alkanols such as methanols, etc. SR

The reaction temperature can vary between 10 and_

150° C. and preferably between 20° and 100° C.

The reaction time depends on the nature of the sol-
vent, starting reagents and degree of polymenzatlcn
- desrred | = |
" Generally, the startmg reagents are made to react in

45
- mer I with a degree of polymerization varying in a

'-40'

ymer react with another bifunctional derivative. Thus,
it is possible to obtain any variety of polymers (I) hav-
ing variable degrees of crosslinking.

The invention particulariy has for its object the use of

' - formula I polymers descrrbed belcw in the experrmental

part.
Although the 1nventlon is not limited to use of poly-

- particular field, it can be pointed out that the formula (I)

50
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;equrmolecular amounts, but it is possnble to use either

“diamine or dihalide in sllght excess thlS eXCess belng_

less than 20% in moles.

" The resulting polycondensate is optlonally 1solated at

:the end of the reaction either by ﬁltratlon or by concen-
_-tratlon of the reaction mixture. B |
It is possible to regulate the average length of the

o chams by addmg, at the begmmng or durlng the reac- '_ |

65

polymers that can be used according to the invention

‘have a molecular weight generally between 1 OOO and

50,000. |
They are generally soluble in at least one of the three

solvents consisting of water ethanol or a water-ethanol
mixture. |

By evaporation of their solution, it is poss1ble to ob-

tain films that particularly exhibit a good afﬁmty for

hair.
In contrast with certain cation agents they are gener-—

ally compatlble with nonionic derivatives used 1In a

standard way in the preparatlon of composmons in gel
form. |
~ As indicated above, the formula (I) polymers exhibit

~ attractive cosmetic properties that make it possible to
use them in preparing cosmetic compositions.

- This invention also has for its object cosmetic compo-
sitions characterized by the fact that they comprise at

least a formula (I) polymer. These cosmetic composi-
tions generally comprise at least an adjuvant usually

‘used in cosmetic compositions.
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The cosmetic compositions of the invention comprise
formula (I) polymers either as main active ingredient or
as additive. |

These cosmetic compositions can be in the form of
aqueous, alcohol or dilute alcohol solutions (the alcohol
particularly being a lower alkanol such as ethanol or
isopropanol) or in the form of emulsions, creams, lo-
tions, powders or gels, and can be packaged as aerosols
containing a propellant such as, for example, nitrogen,
nitrogen pmtomde or fluorocarbons of the “Freon
type. .
The adjuvants generally present in the cosmetic com-
positions of the invention are, for example, perfumes,
dyes, preservatives, sequestering agents, thickeners,
filters, peptizers, emulsifiers, or again cosmetic resins
usually used in hair compositions.

It should be noted that the cosmetic compositions
according to the invention are both ready-to-use com-
positions and concentrates that have to be diluted be-
- fore use. The cosmetic compositions of the mvention
are therefore not limited to a particular field of concen-
tration of formula (I) polymer.

Generally, in the cosmetic compositions of the inven-
tion, the concentration of formula (I) polymers is be-
tween 0.01 and 15% by weight, particularly between
0.1 and 10% and preferably between 0.25 and 5%.

' The formula (I) polymers particularly exhibit attrac-

tive cosmetic properties when they are applied to hair.

Thus, when they are applied to the hair either alone
or with other active substances during a treatment such
as a shampoo, dyeing, setting, brushing, permanents,
etc., they notably improve the qualities of the hair.

For example, they enhance the treatment and facili-
tate untangling of wet hair. Even 1in a strong concentra-
tion, they do not give wet hair a gluey touch.

In contrast with the usual cationic agents, they do not

make dry hair heavy and therefore facilitate bouffants.
They gtve dry hair lively qualities and a glossy appear-
ance. Untangling of dry hair is facilitated.

They effectively contribute to eliminating the defects
of hair sensitized by treatments such as bleachings, per-
manents or dyeings. It is indeed known that sensitized
hair is often dry, dull and rough and difficult to untangle
and set.

In particular they offer a great advantage when they.

are used as pre- or post-treatment agents, particularly in
the form of rinse compositions (rinses, creams or gels)
applied before or after bleaching, dyemg, a permanent
or shampoo.

The cosmetic composmons for hair according to the

invention generally comprise at least an adjuvant usu-

5

» 10

15

20

25

30

8

These treating composmons can be lotlons, creams Or
gels. S
The content of these treatmg compositions in formula
(I) polymer generally varies from 0.1 to 10% by weight,
particularly from 0.25 to 5%.

The lotions are aqueous or dilute alcohol solutions of
formula (I) polymers. -

- The pH of these lotions is close to neutrality and can
vary, for example, from 5 to 8. If necessary, the pH can
be broughtto the desired value by adding either an acid
such as citric acid or a base, particularly an alkanola-
mine such as monoethanolamine or triethanolamine.
Generally, these lotions contain a perfume and/or a dye
intended to color said lotions and/or a preservative.

To treat hair with such a lotion, said lotion is applied
to wet hair, allowed to act for 3to 15 n:nnutes then the
hair 1s rinsed.

If desired, a standard setting can then be done.

The treating creams are made with a support formu-
lated with a base of soaps or fatty alcohols in the pres-
ence of emulsifiers. The soaps can be made up from
natural or synthetic fatty acids with C12-Cj¢ (such as
lauric acid, myristic acid, palmitic acid, oleic acid, rici-
noleic acid, stearic acid, isostearic acid and their mix-
tures) in concentrations between 101 and 30% and alkal-
1zing agents (such as soda, potash, ammonia, monoetha-
nolamine, triethanolamine and their mixtures).

Besides polymer I and soap, these creams can contain

‘adjuvants such as fatty amides and fatty alcohols.

Of the fatty acids the following compounds in partic-
ular can be used: mono or di-ethanolamide of acids
derived from copra, lauric acid, oleic acid or stearic

- acid in concentrations between 0 and 15%.

35

45

50

ally used in cosmetic hair compositions to be able to

offer them in the form of aqueous, alcohol or dilute
alcohol solutions, in the form of emulsions (particularly
creams), gels or powder.

The formula (I) polymers can be present in the COS-
metic hair composition, either as an additive or as a
main active ingredient in setting lotions, treating com-
positions, hairdo lotions, creams or gels, or again as an
additive in shampoo, setting, permament, dye composi-

-tions, restructuring lotions, seborrhea treating lotions,

hair lacquers.
The cosmetic hair compositions accordlng to the
invention therefore particularly comprise:
(a) treating (or hairdo) compositions characterized in
~ that they comprise as an active mgredlent at least a
formula (I polymer

33

{Of the fatty alcohols there can be used in particular
lauric, oleic, myristic, cetyl, stearic, isostearic alcohols

1in concentrations between 0 and 25%.

Creams can also be formulated from natural or syn-
thetic alcohols with C12~Cis in mixture with emulsifi-
ers. Of the fatty alcohols there can be cited: copra alco-

hol, myristic alcohol, cetyl alcohol, stearyl alcohol,

hydroxy stearyl alcohol in concentrations between 0.5

and 25% .

The emulsifiers can, for example, be either nonionic
emulsifiers such as oxyethylenated or polyglycerolated
fatty alcohols as for example oleic alcohol polyoxye-

thylenated with 10 to 30 moles of ethylene oxide, stearyl
alcohol with 10-15 or 20 moles of ethylene oxide, oleic

alcohol polyglycerolated with 4 moles of glycerol and
synthetic fatty alcohols with Co-Cys5 polyoxye-
thylenated with 5 to 10 moles of ethylene oxide, these
nonionic emulsifiers being present at a rate of 1 to 25%
by weight, or ionic emulsifiers such as alkyl sulfates
oxyethylenated or not such as sodium lauryl sulfate,
ammonium lauryl sulfate, sodium cetyl stearyl sulfate,
triethanolamine cetyl stearyl 'sulfate, monoethanol-
amine lauryl sulfate, sodium lauryl ether sulfate oxyeth-
ylenated (with 2.2 moles of ethylene oxide, for example)

and monoethanolamine lauryl ether sulfate oxyethyl-

enated (with 2.2 moles of ethylene oxide, for example),
these latter emulsifiers being present in concentratlons

“between 0.5 and 15% by weight.

The treating gels contain thickeners such as sodium
alginate or gum arabic or cellulose derivatives in the

- presence or not of solvents. It is also possible to obtain

65

a thickening of the lotions by mixing polyethyleneg-

lycols and polyethyleneglycol stearates or distearates,

or, by mixing phosphoric esters and amides, or again by

mixing surfactants and solvents in an aqueous medium.



o 9 _
The concentration of thickener can vary from 0.5 to
30% and preferably from 0.5 to 15% by weight.

4,411,884

The solvents used can be lower aliphatic alcohols, |

glycols and their ethers. The concentration of these
solvents can vary between 2 and 20%. |

As indicated above, the treating compositions defined
above can be used particularly before or after bleach-
ing, dyeing, a permanent or shampoo. After an applica-
tion period of 3 to 30 minutes, during which the compo-
sition is allowed to act, the hair is rinsed.

(b) shampoos characterized by the fact that they com-

prlse at least a formula (I) polymer and at least a cati-

onic, nonionic, anionic, ampheterlc detergent or thelr
mixture.

The cationic detergents are partlcularly quaternary

10

15

long-chain ammdmums, alkylpyridinium salts, fatty |

polyether amines, 1midazoline derivatives.
The nonionic detergents are particularly polyethox-
ylated, polypropoxylated or polyglycerated fatty alco-
hol ethers, polyethoxylated, polypropoxylated or poly-
glycerolated alkyl phenol ethers, polyethoxylated,
polypropoxylated or polyglycerolated fatty acid esters,
esters of polyethoxylated fatty acids and. of sorbitol,
polyethoxylated or polyglycerolated fatty amides.
- The anionic surfactants are particularly the following
compounds and their mixtures: alkaline salts, ammo-
“nium salts, amine salts or aminoalcohol salts of the fol-
lowing compounds: alkylsulfates, alkylether sulfates,
alkylamide sulfates and ethersulfates, alkylarylpelyeth—
‘ersulfates, monoglyceride sulfates, |
alkylsulfonates, alkylamide sulfonates, alkylaryl sul-
fonates, a-olefin sulfonates, = | |
~alkylsulfosuccinates, alkylethersulfosuccinates, al-
kylamide sulfosuccinates, alkylsulfosucemamates,
- alkylsulfoacetates, alkylpolyglycerol earboxylates
- alkylphosphates, alkyletherphosphates,

alkylsarcosinates, alkylpolypeptidates, al-
kylamidopolypeptidates, alkyl:sethlonates alkyl-
taurates.

The alkyl redlcal of all these compounds bemg a
cham of 12 to 18 carbon atoms,

~ fatty acids such as oleic, ricinoleic, palmitic, stearic

-acid, acids of copra oil or hydrogenated copra oil,

carboxylic acids of polyglyeol ethers answermg to
the formula: - |

 Alk—(OCHy-CHa), ~OCH2-COH'

20

25

15%.

10
prise at least a formula (I) polymer, in aqueous, alcohol
or dilute alcohol solution.

They can further contain at least another cosmetic
resin. The cosmetic resins that can be used in such lo-
tions are very varied. They are known and described in
works on cosmetology. They are particularly homopol-
ymers or copolymers such as, for example, polyvinyl-
pyrrolidone, polyvinylpyrrolidone and vinyl acetate
copolymers, crotonic ac:1d and vinyl acetate copoly-
mers, etc. |

The concentration of formula (I) polymers in these
setting lotions varies particularly between 0.1 and 5%,
for example, between 0.25 and 5%, and the concentra-
tion of cosmetic resin varies apprommately in the same
proportions.

The pH of these setting lotions generally varies be-
tween 3 and 9 and preferably between 4.5 and 7.5.

(d) hair dye compositions characterized by the fact
that they comprise at least a formula (I) polymer, at
least a dye agent for hair and a support.

The support is selected to constitute either a cream or
a gel. | |
The coneentratton of formula (I) polymers in these
dye compesmons varles preferably between 0.5 and

In case of an oxidation dye the dye composmen is

- packaged in two parts, put in a package comprising the

30

mode of use, the second part being hydrogen peroxide.
The two parts are mixed at the time of use.

When the dye cemp051t10ns are creams, they com-
prise, beside polymer I, various ingredients permitting

‘the presentation in the form of creams like the treatment

- creams defined above, to which are added an alkalizing

35

‘agent and dyes.

‘The pH of these compositions is generally between 8

and 11 and can be regulated by addition of a suitable
- alkalizing agent in the dye support for example by addi-

tion of ammonia, monoethanolamme, dlethanolamlne or
triethanolamine. |
The dyes belong to the elass of oxidation dyes to

which can be added direct dyes such as azoics, anthra-

- qumones, nitro derivatives of the benzene series, inda-

“mines, indoanilines, mdophenols, or other oxidation

- dyes such as leukoderivatives of these compounds.

45

- Said “oxidation dyes’ are aromatic compounds of the
diamine, aminophenol or phenol type. These aromatic

- compounds are dye precursors which are transformed

where the Alk substitutent 'eorresponds to a chain hav-

ing 12 to 18 carbon atoms and where n is a whole num-
ber between 5 and 15. | | |

The amphoteric surfactants are partlcularly alkyl-
amino, mono- and dipropionates, betaines such as N-

50

alkyl betaines, N-alkylsulfobetaines N-alkylamido beta-

ines, cycloimidiniums such as alkylimidazolines, aspara-

gine derivatives, the alkyl group in these surfactants

designating preferably a group hawng between 1 and 22
carbon atoms.

These compositions in the form of shampoos can also
contain various adjuvants such as, for example, per-
fumes, dyes, preservatives, thlckeners, feam stablhzers
sefteners | | |

In these shampoos the detergent concentratlon is.
generally between 3 and 50% by weight, and the for-
mula (I) polymer concentration particularly between

0.1 and 5% and in particular between 0.25 and 5%.
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(c) setting lotions or blow-dry lotions, particularly for

sensitized hair, characterized by the fact that they com-

- into dye compounds by condensation in the presence of

a great excess of oxidant, generally hydrogen peroxide.
In oxidation dyes there are distinguished, on the one
hand, “bases” which are diamines or aminophenols
(ortho or para derivatives) and, on the other hand,

“modifiers” which are m—-diammes -ammOphenols or
polyphenols. |

~When the dye composrtlons are gelable hqmds they
contain, besides formula (I) polymer and dyes or dye
precursors, either polyoxyethylenated or poly-
glycerolated nonionic derivatives, and solvents, or
soaps of liquid fatty acids such as those of oleic or isos-
tearic acid, and solvents. The soaps are soda, potash,

‘ammonium or mono-; di- or tri-ethanolamine soaps.

(¢) hair lacquers characterized by the fact that they
comprise an alcohol or dilute alcohol solution of a usual

cosmetic resin for lacquers and at least a formula (I)
- polymer, this solution being possibly placed in an aero-

sol container and mixed with a propellant.

It 1s possible, for example, to obtain an aerosol lac-
quer according to the invention by adding the usual
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cosmetic resin and formula (I) polymer to a mixture of
an anhydrous aliphatic alcohol such as ethanol or iso-
propanol and a propellant or a mixture of liquified pro-
pellants such as halogenated hydrocarbons of the tri-
chiorofluoromethane or dichlorodifluoromethane type.

In these hair lacquer compositions, the concentration
of cosmetic resin generally varies between 0.5 and 3%
by weight, and the concentration of formula (I) poly-
mer generally varies between 0.1 and 5% and particu-
larly between 0.25 and 3% by weight.

Of course, it 1s possible to add to these hair lacquers
according to the invention adjuvants such as dyes, plas—-
ticizers or any other usual adjuvant;

(f) restructuring treating lotions characterized by the
fact that they comprise at least an agent having hair
restructuring properties and at least a formula (I) poly-
mer.

Restructuring agents that can be used in such lotions
are, for example, methylol derivatives described in the
French patents of the applicant U.S. Pat. No. 1,519,979;
1,519,980; 1,519,981; 1,519,982; 1,527,085.

In these lotions, the concentration of the restructur-

ing agent generally varies between 0.1 and 109% by
welght and the concentration of the formula (I) poly-
mer generally varies between 0.25 and 5% by weight.
- (g) bleaching compositions that are made up of sup-
ports in the form of powders, solutions, emulsions or
gelable liquids or creams containing at least a bleaching
agent such as for example hydrogen peroxide, perox-
‘1des, solutions of persalts (persulfates, perborates per-
carbonates).
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Preferably, the bleaching compositions are supports

in the form of creams or gelable liquids like those de-
scribed above in regard to dye compositions. These
supports are diluted at the time of use with a solution of
hydrogen peroxide and/or peroxides and/or persalts.

They generally contain an alkalizing agent such as
ammonia.

The bleaching compositions are applied accordmg to
standard techniques.

(h) permanent compositions

- It is known that the standard techmque for ach.levmg
permanent deformation of hair consists, in a first stage,
of making openings in the S—S bonds of the hair keratin
with a composition containing a reducing agent, then,
after having preferably rinsed the hair, of reconstituting
in a second stage said S—S bonds by applying an oxidiz-
ing composition to the hair subjected to this reduction
to give the hair the desired shape.

The formulation of said reducing and oxidizing com-
positions is known and described in works on cosmetol-
ogy, particularly by E. Sidi and C. Zviak, “Problemes
Capillaires,” Paris, 1966 (Gauthier-Villard).

The permanent compositions of this invention are
particularly reducing compositions for the first stage of
the permanent deformation operation.

The compositions contain, besides the reducing
agent, adjuvants making it possible to offer them in the
form of lotions or in the form of powder to be diluted in
a liquid support. |

The reducing agent is most often a mercaptan such as,
for example, thioglycerol or again thioglycolic acid or
its derivatives. |

The concentration of the reducing agent is the con-
centration necessary to obtain the reduction of a suffi-
cient number of S-S bonds. These concentrations have
been studied and described in works on cosmetology.
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For example, for thioglycolic acid the concentration is
generally on the order of 1 to 11% approximately.

The pH of these compositions for the first stage of a
permanent generally varies from 7 to 10.

The compositions for the second stage of a permanent
contain an oxidant capable of reconstituting the reduced
S—S bonds.

The permanent compositions generally contain from
0.1 to 10% by weight of formula (I) polymer and partic-
ularly from 0.25 to 5%.

These lotions for the first stage of the permanent are
most often aqueous solutions that can contain, in addi-

tion, pH modifiers, auxiliary reducing agents such as

sulfites, solvents such as ethanol or isopropanol, surfac-
tants, perfumes and/or dyes.

The formula (I) polymers are compatible with the
ingredients and adjuvants used in permanent composi-
tions. |

The formula (I) polymers also offer attractive cos-
metic properties when they are applied to the skin.
Particularly, they give the skin a softness that is notice-
able to the touch.

They further offer the advantage of being compatible

with the ingredients used to making skin cosmetic com-
positions.
- The cosmetic compositions according to the inven-
tion can be cosmetic compositions for the skin, charac-
terized by the fact that they comprise at least a formula
(I) polymer. |

Further, they generally comprlse at least an active
ingredient or adjuvant usually used in cosmetic compo-
sitions for the skin.

The cosmetic compositions for the skin according to
the invention are, for example, in the form of creams,
lotions, emulsions, gels or aqueous, alcohol or dilute
alcohol solutions. |

The concentration of the formula (I) polymer in these
compositions for the skin generally varies between 0.1
and 10% by weight and particularly from 0.25 to 5%.

The adjuvants generally present in these cosmetic
compositions are, for example, perfumes, dyes, preser-
vatives, thickeners, sequestering agents, emulsifiers, etc.

These skin compositions particularly constitute treat-
ing creams or lotions for the hands or face, antisolar
creams, colored creams, cleansing creams, bath foam
liquids, aftershave lotions, toilet waters, shaving foams,
makeup sticks, colored or uncolored sticks particularly
for lips, for makeup or for body hygiene, or again de-
odorant compositions.

These compositions are prepared by the usual meth-
ods

The aftershave lotions and toilet waters are in the
form of dilute alcohol solutions containing preferably a
lower alkanol comprising 1 to 4 carbon atoms, such as,
preferably, ethanol or isopropanol and comprising adju-
vants usually used such as softening agents, cicatrizing

agents, perfumes, etc.

‘When the composition is in the form of a shaving

foam, it generally contains soaps to which optionally

have been added fatty acids, foam stabilizers, softeners
such as glycerin, etc. |

It can be packaged in an aerosol device in the pres-
ence of propellent gases according to well known tech-
niques.

The composmons of the invention can also be sup-
ports or bases in the form of aqueous or dilute alcohol
solution, cream, gel, dispersion, emulsion for cosmetic
formulations for skin treatment.
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The composmons of the invention can also be used in
~ treating nails and particularly constitute nail cleaning

and polishing compositions or nail polish. They contain
at least an active ingredient and at least an adjuvant
.. usually present in compositions for nail care.

' The formula (I) polymers can be present in cosmetic

compositions for the skin accordlng to the invention

either as an additive or as main ingredient in treattng

~creams and lotions for the hands and face, or again as

additive in compositions of antisolar creams, colored
- creams, cleansing lotlons, foammg olls or liquids for
| baths, etc. -
- This mventton particularly has for 1ts ob_leet cosmetic
compositions as defined above compnsmg at least any
 of formula (I) polymers descrtbed below in. the expen-
mental part. S S | |
The invention also has for its objeet a cosmetic treat-
ment process characterized by the fact that at least a
formula (I) polymer is applied to the hair, skin or nails
with a cosmetic composulon w:th a base of polymer (I)
as defined above. -
In parttcular, the invention has for 1ts object a process
'of dyeing or bleaching the hair, principally character-
ized by the fact that there is applied to the hair a dyeing
or bleaching composition - as defined above; possibly

containing dyes and possibly mixed with an oxidant

- such as hydrogen peroxide, the composition, after being
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applied, it allowed to act for sufficient time to obtain the -
desired dyemg or bleaehtng effect then the hatr lS' .

rinsed. -

30 .

Generally, the composition 1s allowed to act for S to |

‘45 minutes and preferably for 15 to 30 minutes.

“The amounts of dye or bleaching composition apphed
‘to the hair are generally between 10 and 100 g approm-
mately.

| Aecordmg to another embodlment of the cosmetlc'

 treatment process of this applleatton, the invention also
has for its object a process of permanent deformation of
the hair, characterized by the fact that a sufficient
~ amount of a reduetng composition as defined above is

- applied to the hair, it is allowed to act for about 5 to 20
mmutes, the hair is rinsed, a sufficient amount of oxidiz-

“ing composrtlon to reform the S-S bonds of the hair

| B ,keratm is applied to the hair that has been thus reduced.

- The oxldtzmg agent is generally hydrogen peroxide

ora persalt.

Generally, the hair i is sub_]ected to an extens1on real-

| '1zed particularly by putting up in curlers preferably
" done before application of the reducing’ composition.
~After application of the oxidizing composmon for a
~ sufficient period, the extension of the hair is ehmmated
then rinsed. Then setting can be done. o
- According to another: embodiment, the cosmetlc
treatment process of this appllcatton is characterized by
the fact that there is applied to the ‘hair, particularly

- before or after dyeing, bleachmg, a permanent or a
- shampoo, a treating composition as defined above,
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-continued
e
: .
G
-/ N\
= e
~ CH ~ CH»
N/
| 0O
A3 = —(CHys— etZ8 =CI®

There are heated with reflux for 3 hours with stirring:
40.88 g (0.15 mole) of 3,5-bis(3-dimethylamino-
propyl)-4-oxo-1,3,5-tetrahydrooxadiazine, |
123.25 g (0.15 mole) of 1, 6-dtchlorohexane and
50 g of water.
It is allowed to cool and the ﬁnal concentratlon of the
solution is.adjusted to 50% (weight/ welght)
Chlortde content: 100% of theory.

EXAMPLES 2and 3

Preparation of a formula (I) polymer.
- There were obtained in a similar way formula (I)
polymers for which Ry, Rz, R3, R4, A, X and Z are
defined as in example 1 and: |
Aj represents —CHz—-—CHOH-—CHz (example 2),
_A3 represents ——CHz——CH——CH——CHz--(example
Y .
.'Chlonde content: - - -
‘example 2: 96% of theory,
'example 3: 95% of theory

" EXAMPLE 4

Formula I polymer for which:
Ay, A9, X and Z are defined as in example 1, and

R1“R2—-R3““R4—C2H5 and A3=—(CHz)s—

There were heated with reflux for 3 hours with stir-

| rtng
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- which is allowed to act for about 3to 15 mmutes, then |

~_the hair is rinsed. | | |
The following examples 1llustrate the uwentton w:th- |

"'_out however limiting it.

EXAMPLES OF PREPARATION |
| EXAMPLE 1 |

Preparatton of a forrnula (I) polyer w1th

o _"-'_Au = A_z'-.-'--_--;i—'__(CHz)s-“--. _R*l-'_- Rz- Ry = R4 CH3,

55 g (0.192 mole) of 13-bls(3 dtethylanunopropyl) '
- urea’

29.76 g (0.192 mole) of 1,6- dlohlorohexane, and

50 g of water.

It was allowed to eool and 38 4 g (0.384 mole) of
formaldehyde in aqueous solution at 30% and 4 cc of |

- concentrated hydrochloric acid were added. Heating

was conducted at 95° C. for one hour. It was allowed to
cool and the final concentration of the solution was
adjusted to 50% (weight/weight).

Chloride content: 100% of theory.

N EXAMPLES'S to 7

~ In a similar way formula (I) polymers were obtained
for which Ry, Rj, Rj, R4, A1, Aj, X and Z are defined

as in example 4 and:
- Aj represents —CHZ—CHOH—CHZ-—— (example
- chloride 90% of theory),

A3 represents —CHz-—CH-“CH—CHz-—— (example

~ 6;.chloride 97% of theory),
‘A3 represents ——(CHz)z——O—(CHg)z— (example -7
ehlortde 99% of theory). L

 EXAMPLE 8

| Formula (I) po]ymer for which: | .
Ri, Rz, R3, Ry, Ay, A2and X are defined as in exarnple "

1, Z8—Br? and Aj represents the p-xylylenyl group.
There were heated with reflux for 3 hours L
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3264 g (0.12 mole) of 3,5-bis(3-dimethylamino-
propyl)-4-oxo0-1,3,5-tetrahydrooxadiazine,
31.7 g (0.12 mole) of 1 4-bls(bromomethyl)benzene
and
150 g of methanol. 5
At the end of the reaction, it was allowed to cool,
then the solvent was distilled under low pressure. The
final product was obtained, after dissolution in water, in
the form of a 50% aqueous solution (weight/weight).
Bromide content: 100% of theory.

EXAMPLE 9

Formula (1) polymer for which:
R1, Rz, R3, R4, Ay, Azand Z are defined as in example

10

1, X—=NH-—-SO»—NH—, and A3——(CH;. 15
)2—0—(CH2)2—

There were heated with reflux for 3 hours with stir-
ring:

26.6 g (0.1 mole) of 1 3-bls(3-dlmethylammopmpyl)
sulfamide, and - 20
14.3 g of dichlorodiethylether, in 30 g of water.
It was allowed to cool and the final concentration of
the solution was adjusted to 50% (weight/weight).
Chloride content: 100% of theory.

25
EXAMPLE 10
- Formula (I) polymer for which: _
A1=Ar——(CH3)2—, R 1=R>=—R3=R4—CHj,
=—0Q—CO—NH—(CH3)6—NH—CO 0 , Aj.
—~—(CH>)¢—, and Z¢—Cl¢ 30

There were heated with reflux for 10 hours with
stirring:

34.6 g (0.1 mole) of 1,6-bis(2-dimethylamino ethox-

ycarbonyl amino) hexane,

15.5 g (0.1 mole) of 1,6-dichlorohexane, and

50 g of water.

It was allowed to cool and the final concentration of
the solution was adjusted to 50% (weight/weight).

Chloride content: 98% of theory. -

EXAMPLES 11 and 12

In a similar way the following formula (I) polymers
were obtained for which Ry, Ry, R3, R4, A1, Az, X and
Z. are defined as in example 10, and

35
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A3 represents —(CHz)z-—O-—-(CHz)z— (example 11: 45
chloride 100% of theory),
A3 Iepresents HCHZ_CHOH_CHZ_ (exgmp[e 12,
chloride 100% of theory). |
EXAMPLE 13 50

Formula (I) polymer for which:

Ri, Rz, R3, R4, A1, Az, X and Z are defined as in
example 10, and A3 represents —CH;—CH-
2—(—OCH>CH?—)—s5.4 |

‘There were heated with reflux for 9 hours with stir-
ring:

51.9 g (0.15 mole) of 1,6-bis(2- dlmethylamlno ethox-

ycarbonylamino) hexane,

50.55 g of a, »- dlchlompolyethyleneglycol (derlvmg

from polyethyleneglycol “300’"), and

50 g of water.

It was allowed to cool and the final concentration of
the solution was adjusted to 50% (weight/weight).

Chloride content: 100% of theory.

EXAMPLES 14to 16

In a similar way formula (I) polymers were obtained
for which: - |
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R1, R, R3, Ry, AI, Ajzand Z are defined as in example
10, and

| EXAMPLE 14

—X is defined as in example 10, and A3 represents
—CHZCHz-(—OCHZCHz)l 22 (chlorlde 100% of the-

ory).
EXAMPLE 15

—X represents

—0—CO—NH NH~CO—0—

CH;

and Aj is defined as in example 13 (chloride 99% of
theory). -

EXAMPLE 16

—X 18 defined as in example 15 and Aj represents
—CH>CH-¢OCH;CH2)12,2 (chloride 100% of theory).

EXAMPLE 17

Formula (I) polymer for which: |

R1=Ry=R3=R4=CHj;, A;=CHp, Az——(CH2)2, _

X represents —CO—NH-—

Aj represents —(CH>)3—, and Z9—Cl¢

There were heated with reflux for 60 hours 0.1 mole
of N,N-dimethyl N’,N’-dimethyl 1,3-diamino propane
and 0.1 mole of N-(8-chloroethyl) chloroacetamide in
20 cc of water. The resulting aqueous solution had a Cl1¢
content of 93% of theoretical value.

EXAMPLE 18

'Formula (I) polymer for which:
Ri1=R>=CH3, R3=R4—CsHsand Aj, Ay, X, Ajand

Z are defined as in example 17. The operation was

similar to that of example 17. The CI° content of the

- aqueous solution was 94% of theoretical value

EXAMPLE 19

Formula (I) polymer for which:

R=Ry=R3==Rs=—CsHy, AI“‘“A2~—~(CH2)2,

Z9 represents Cl¢

X  represents ———CO——NH—C—(CH;:,)p,—(CHz-
)s—C(CH3)»—NH—CO—

“and Aj represents —CHyCH--OCH2CH32)-7

There were heated in 40 cc of methanol 0.1 mole of
diamine

| (|33H1|7 | (|33H17
If-(-CI—ijCH;O-)-;—CH;CH;—]TI

CgHiy7 - - CgHj7

“and 01 mole of dihalide

(|3H3 | (|3H3
Cl"“(CHg)zCONH—(I}(- CHz)s—(f—NHCO(Cﬂz)z—Cl
CHj3 CH,

At the end of the reaction the solvent was evapo-
rated, the residue washed with acetone and dried.
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The resulting polymer had a value in C19 equal to
: 89% of theorettcal value.

EXAMPLE 20

‘Formula (I) polymer for which: i
R1-.--R3““"R3-._R4_CH3, A1=—A>»>—CH>, Za—Cle
X represents —CO-—NH—C(C4H9)2—-—(CH2
)5--—C(C4H9)2—-—NH-—C0-—-- ~and - Agj represents
—-CH2CH2-—(OCH2CH2)3

. The operation was similar to that of example 19.

~ The resulting polymer had a Cl° content equal to
92% of theoretlcal value. -

EXAMPLE 21

Formula (I) polymer for which:
- Ri=R=—R3—=R4—=CHj, Aj
A=—NHCONH—, o |
Aj represents = —(CH3)—CO—NH—C(CHj;.
2—(CH3)5—C(CH3);—NH—CO—(CH3)—, A1=A;.
—-(CH2)2—, (or
)2—(CH3)5s—C(CH3);—NH—CO— -
~and A3 represents —(CH2)3——NHC0NH—-(CH2)3,
substituents A3 and A1XAj here being interchangeable.
~ There were heated with reﬂux in 50 cc of methanol
0.1 mole of diamine ' - -

:-AZZ“_';'(CHZ)S.“_&:

II‘T'('CH2)3—NH—CO“NH-('CH2)3““II\I

CH3 CH3
and 0.1 mole of dichloride:'
| CH3 | CH _fif :
Cl(CHz);:CONH-(IZ-(CHg)s—-(i'l-—NHCO(CHZ)ZCI . |

- CHj CH;

| 5

10

15

else) X=—CO—NH—C(CH3. 20

)2—(CH2)4—C(C4Hg),—NH—CO—CHj—
—and Aj being interchangeable here) and Z9—Cl9.

4,4115884
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EXAMPLE 26

Formula (I polymer with: | .
- Ri==Rs—R3=Ri—CH; one of the substituents—
a1XAz—and - As  represents. -—-(CH2)2-—0-—--
CONH(CHz)s—NH——-COO——-(—-—CHz)z—
and the other represents -——CHz-—-—CO—NH—C(C4H9
(A1XA;.

. There were heated with reflux in 50 cc of methanol
0.1 mole of diamine: |

?Hg, o - | (I:H3 |
Il*l-(CH_z)z—O-CO-_NH(CHZ)ﬁ-—-NHCOO-(CHQ)Z-_—T;I
CHy - CH;

and 0.1 mole of dichloride:

, (|34H9'7 Gty _
- Cl CHzCONH“"?-(CHg)r;—‘(ll-NHCOCHz Cl
| C4H9 C4Hg

At the end of the reactron, the solvent was evapo-—

rated under low and the resrdue was washed in 130pro-

- pyl ether then dried.

‘The resulting polymer had a 019 content equal to
94% of the theoretleal value. |

| EXAMPLE 27

Formula (I polymer with: |
' Ri=R;=R;=R4=CHj, A;=A—(CHz)3,
X represents ——-NH-—-—-CO—CHz—S—S—-CH-

_ 2—-—CO—NH——- A3—(CH,)¢ and Z6—BR6

‘There was heated wlth reﬂux for 20 hours in 30 ce of |

| water a mixture of:

- After evaporation'lof' the solvent, the residue was |

| .washed in ethyl ether and dried. The resulting polymer 40

had a Cl9 content equal to 94% of theoretical value.
| The followmg polymers were prepared m a smular

- 25. 8 g___Ofdlamlne - S

. ocHy

| "Iii—(CHg)g,—-NHCOCHg--SS-—CHg—-CONH(CHg);-,-IiJ

. CHy

EXAMPLE ' Polymer contammg followmg

chloride content

‘No repeated groups . - | % of theory
) (I'JH;:, s (|3Hj (|34H9" (|34H9 %45
- _--l'lq@—-(CHg)r-NHCONH(CH2)3—IFI@—CHZCONH—-(IS—-(CHZ)10—-(|3-—NHCO-CH2 '
CHy - 2(:19____.'--'___ _ _CI—I3_ | CaHo ~ CqHp -
o '_--rlw—-(CHz)zNHCONH(CHZ)g—-Ii:@-—CHZCONH--(i:—-(CHZ)ﬁ-—cl:—NHCOCHz .
- CH3 R 2018 o CH3 - - CH;  CH; o
o _'_--l'l'J@-—(CH2)3NHCONH(CH3)3—-1‘;I$—-CH;CONH-(IZ-—(CHz)m——C—-NHCOCHg— -
CHy w® CHs CH; - CH; '
o _."-I?l@“*(CHz)zNHCONH(CHz)r'Il*l@"CH2C0NH"(|3"'(CHz)s—'(I?""NHCOCHZ '
CH3 . 209 CH; .  GHs  CHs

It is noted that, as in example 21, 'iubst:tuente ""A] XAZ"' and "“A;

m the groups of polymers of examples 22 o 25 are mterchangeab]e |
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19.5 g of 1,6-dibromohexane. | |

The water was evaporated under low pressure and | EXAMPLE 30
the residue was washed with acetone and dried. Formula I polymer for which: |
The resulting polymer had a Brf content equal to R1=Ry»=R3=R4—CH;3, A1—=A,——CH>—C(CH3.
100% of theoretical value. | 5 »—CHy—, X—NH—S0O;—NH—,  A;——CH,C-
exawpLess o OCHCH,OCHCH—
Formula (I) polymer with: | | There were heated with reflux for 5 hours with stir-
R1—Ry—R3—R4+—CH3, ring, 32.2 g (0.1 mole) of 1,3-bis-(2,2-dimethyl-3-dime-
A3 represents -——-CH2—-——-C5H4—C6H4—CH2 (para), 10 thylaminopropyl) sulfamide, 18.7 g (0.1 mole) of 1,2-bis-
A1—=A>»—(CH>)3, | | (2 chloroethoxy) ethane and 50 g of water. It was al-
X represents | : lowed to cool and the final concentration of the solution

was adjusted to 50% (weight/weight)

o | Chloride content: (% of theory): 80.
| 15

/C\ | EXAMPLES 31 TO 34
~N N— | - | - Mixtures of dihalides and diamines (equimolecular
(|:H (|:H _ proportions of dihalide and diamines) were made to
| \-2 / b | | . | | react in a mode of operation similar to that described
O L | 20 above. The following dihalides and diamines were used:
CHj; o | | o CH;

; | | | |
A Iii—fJHz—-C(CH'g)zf-CHz—NH—SOZ—NHECHQ—C(CH3)2—CH2'—_*II\T

CH; . : - N . CH;
(i'lHa | | (IJH3
Ag: IiJ—' CH»—CHOH—CH;— IFT
CHy CH;
0 _
| I
CHj; C CH3
| /" \ |
Ag: T—(Cﬂz)a-llq S Iii""(CHz)s—II*T
- CH3 CH> CH» CH3
| N\ / |
O
' (|3H3' <|3_H3
- Ap T—(CHz)a—liJ-
CH; CHj

Bp: Cl—(CH3)¢—ClI

and Z9—Cl9.
There were heated with refiux for 12 hours with
stirring: | - |
13.6 g (0.05 mole) of 3,5 b13(3 dlmethylammOpmpyl) 50 Quaternary polymers prepared  Chloride content
4-0x0-1,3,5-tetrahydrooxadiazine, Example No from (moles) (% of theory)
12.55 g (0.05 mole) of 4,4'-bis- chloromethyl blphenyl T 31 WA+ MDA, + DBy 9%
and | o & DA + DAy + (B 90
100 cc of methanol. o 33 (DA + DAy + (1)Bp 9%

At the end of the reaction, it was allowed to cool then 55 ¥ DAe+ BAd+ (DBs 96

the solvent was distilled under low pressure. The resi-
due was washed in dichloromethane and dried.
The resulting polymer had a chloride content of 82% EXAMPLES 35 TO 53
of theoretical value. | The following formula I polymers were prepared by
| 60 operating in a way similar to that described in the previ-

EXAMPLE 25 ous examples:
forI'I:v 31'1 féll:ular way a formula (I) polymer was obtalned .  EXAMPLE 35
Rl—Rz—R3:R4:-CH3, Aj—=Ar— CHZ———C(CH3 Formula I polymer for which:
)»—CH;—, X—=—NH—S0O—~NH—, 65 Rj=Ry;=R3=Rs—meéthyl, = _A1:A2:(CH2)3,
Aj represents —CH—CgH4—CeHs4—CHo— (para) X——NH—CO—CO~—NH—, A3——CH,C-
and Z9—ClI¥. | H,—OCH>;—OCH>CH>— and Z9—Cl".

Chloride content: 87% of theoretlcal value | Chloride content: 95.5% of theory.
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| EX AMPLE IR o | H_).ECO :(e)p-r_esents —Q—CO—NH—(CHj)¢—N-
Formula I polymer for which A3 represents: —(CHj3);—NH—CO—CgHs—Cs.
‘Ri-R4, Ay, Ay, X and Z are defined as m example 35, = H4—CO—NH—(CH2),— (ortho) and Z9—Cl¥.
‘and A3=(CHz)s, _ 5. Clf content: 94.2% of theory.
| Chlonde content 95.4% of theory | | |
| EXAMPLE 45
! EXAMPLE iz - - Formula I polymer for which which: |
Formula I polymer for which: R1_R2*—R3_R:| H3, Alz'-:Az-——CHz—-C(CH3
~ Ri-Ry4, A1, Ay, X and Z are defined as in example 35, 10 )o—CHa—,
and Aa——CHz---CsPL—Cs—PL—CHz-—(para) . X represents —NH—CO—(CH3)4—CO—NH—,
. Chlorlde content 86% of theory. ,. _. A3 represents —(CHz)z-—-—NH——-CO—-—NH—(CHz)z-—
EXAMPLE 38 - and Z0=CP. -
o B - Cl¢ content: 99% of theory.
Formula I polymer for which: L 15
Aj Az Az, X and Z are deﬁned as 1n exanmle 37, and | : EXAMPLE 46
Ri=R;=Rs=R,=ethyl . " o Formula I Polymer for which: .
Chlorlde content: 83. 5% of theory S | R1=R;=R3;=R4—C3H}7, A;—=A—CH,
R EX AMPLE 39 o | o 20 X represents ——CO——NH-—-C(CH3)2——(CH2

')6—-—C(CH3)2--NH-—-CO-—- |
A3z represents —(CHj);—NH—CO—CsHg4—Cs-
'H4—CO—NH (ortho) and Z¢—Cl9.
Cl9 content: 90% of theory.

- Formula I polymer for which: - R
Ri-Ry4, Ay, Ay, Azand Z are deﬁned as in example 37,
and X—=—NH—-CO—NH— -~
Chlorlde content: 87.5 of theory

EXAMPLE 40 B " EXAMPLE 47
_. | Formula 1 polymer for which:
Formula I polymer for which: - " Ry—Ro—R+—Rs—CH — S S A
o Ri1, Rz, R3, Ry, Ay, As, X and Z are defined as in ;:(éHz);‘ 3’ (CH2)4——0—-C0-—-C;
?;::_I;;’le 39, and A"_CHz_CGH‘_O"_CG}L_CHz H4—CO-—O—— (para) and Ze—Cle |
0
Chloride content: 94% of theory o . ClI¥ content: 39% of theory
' EXAMPLE 41 . o - EXAMPLE 48
- | Formula I polymer for which:
Forrnulal olymer for which:
PO — - 35 Ri=Ry=R3=Rs4=C;Hjs, AI“_AZ““(CHZ)3
. R1——R2——R3—-R4=CH3, Al--—-Az-—-(CH2)3, .
X represen s o X represents —~NH—CO—CO—NH—
§ - o ' ' A represents —(CH2)3—O—-CO—-(CH2
- - . - )e-—CO--—O—(CHz)a and Z%—Cl°.
2 | | ” Clé content: 849% of theory. |
—N°  N— o .
|H | "IH. ] - _' | EXAMPLE 49
CH; CH; | | |
\2 Ve : | - | - Formula I polymer for which: |
o - | S | - Ri=Ry»=—R3—=R4—CH3, A 1=A———(CH:>.
)2—C(CH3)— '

A3 'represents —CH;—CO—NH—C(CH3),—(CH3. 45
)—C(CH3)>—NH—CO-—-CHj3~— and Zﬂ*--*---*--Cl9
Clé content 93.4% of theory.

EXAMPLE 42

X represents —NH—CO—CsHs—CO—NH (para)
A3 X represents —CH;—COO—(CH3)3 and Z9—Cl¥¢
C19 content: 80% of theory.

- EXAMPLE 50
Formula I polymer for which: | 50 Formula I : e __
_ polymer for which: .
R, Rz, R3, .R4, Ay X Aj and Z are deﬁned as I R{=—R;—R3;—R4—CHj, A;—A;——CH;—C(CHs.

example 41,
~and Agj represents —-—(CHz)z——CO-——NH—C(CHg
)2_(CHZ)G"—C(CH3)2_NH-"CO—(CH2)2___ o

)»—CHy—;, X=—=—0—CO—(CH32)s—CO—0O—, A;.
——CH;—CONH—CH>»—CH>— and ZB---CI6 -

; C19 content: 98.5% of theory. 55 C1° content: 82% of theory. _
. EXAMPLE43 - EXAMPLESI
| Formula I polymer for which: - - Eonnf;lla__lcprl)_}ymer fo; which: CH A —CH |
| =1\ 2X15, | 3'""""R4— 3: A== 2y
,41R1, Ra, R3, R4, Ay, Az and Z are deﬁned as in example <0 As—(CHa)s, X——CO—NH, ~ Asy——CH.
X represents -——NH——-—CO-——NH—-— o . 2—C;)—-~0-—(CH2)4 O—CO—CHy— and Z9—Cil9.
Aj represents . -—(CHz)z—-——NH—-—CO—(CHz, Cl content: 34% of theory. | -
| )4-—-CO—NH—-(CH2)2-- | o S '. ) EXAMPLE 52

19 tent: 94.3% of th
< _eon . | % oL TR 65 Formula I polymer for which:

EXAMPLE 44 Ry, Ry, Ry, Ry, Arand Agare defined as in example 51

Formula I polymer for which: | |
Ri=Ry=Ry=R¢=CH; A:—-—-—-—AﬁCHz)z,_ X represents —CO—O—
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A3 - represents —CH»—CO—0O—(CHy.
4—O—CO—CH3— and Z9—Cl9.
Chloride content: 81% of theory.

EXAMPLE 53

Formula I polymer for which:

R1=—=R7>=R3=R4—C4Hoy, A 1=—A;—CH,,
X—=—CO—0—(CH2)s—O—CO—,  Az=——(CHa.
Y23—NH—CO—(CH3)4—CO—NH—(CH3),— and
Z9—C}9, |

Chloride content: 86% of theory.

EXAMPLES OF EMBODIMENT AND USE OF
COSMETIC COMPOSITIONS -

EXAMPLE Cl
Oxidation dye

triethanolamine lauryl sulfate at 40% of active material 25 g
2-octyl dodecanol marketed under the name 15 g
EUTANOL G by Henkel company

oleic diethanolamide 7 g
oleocetyl alcohol at 30 moles of EO marketed under 3g

the name MERGITAL OC 30 by the Henkel company

oletc acid 20 g
polymer of example 35 25 g
benzyl alcohol 10 g
ethyl alcohol at 96° - 10 g
ammonia at 22° Be - | 16 ml
N,N--bis- (Z-hydrexyethyl) paraphenylene - -1 g
diamine sulfate . :

" p-aminophenol 04 g
resorcin 0.15 g
m-aminophenol 0.10 g
alphanaphthol - 004 g
hydroquinone 0.10 g
ethylenediaminetetraacetic ac1d . 024 g
sodium bisulfite (d = 1.32) = | | ] mi
water sufficient for | 100 g

There are mixed in a bowl 30 g of this support with 30
g of hydrogen peroxide at 20 volumes. A gel that is
consistent, pleasant to apply and which adheres well to
the hair is obtained.
It is applied with a brush. It is allowed to set for 30 to
40 minutes then rinsed.
The hair is easy to untangle Touch is sﬂky The hair
is set and dried. The hair is glossy, lively and has body

(volume); the touch is silky and untangling 1s easy.
A LIGHT BLOND shade i1s obtained. |

EXAMPLE C2
Oxidation dye

R—O-[—CgHg,O(CHzOH)-},rH 25 g
R = oleic '

n statistical value = 2

R—O+4C>H3)(CH,O0HY-H 20 g
R = oleic

n statistical value = 4 _ -
96° ethyl alcohol | 10 g
butylglycol | 6 g
polymer of example 18 | 3 g
ammonia at 22° Be 15 ml
N,N—bis(2-hydroxyethyl) paraphenylene - 1lg
diamine sulfate R
p-aminophenol 04 g
resorcin 0.10 g
m-aminophenol 010 g
alphanaphthol 040 g
hydroquinone | 0.10 g
ethylenediaminetetraacetic acid | 024 g
sodium bisulfite {(d = 1.32) | 1 ml

10

15

20

25

Oxidation dye

cetylstearyl alcohol 18 g
2-octyl dodecanol marketed under the name of 3g
EUTANOL G by Henkel company
stearyl alcohol oxyethylenated with 15 moles of EO 3z
ammonium lauryl sulfate (with 30% active material) 12 g
polymer of example 36 - | | 3 g
ammonia at 22° Be 13 ml
1-amino (2-methoxy ethyl) 4-amino benzene 1.6 g
dihydrochlorate
p-aminephenel - 03 g
resorcin 02 g
m-aminophenol 0.25 g
N—(2-hydroxy ethyl) 5-amino 2—methyl phenol 002 g

-~ 1-(2-hydroxy ethyloxy) 2,4-diamino benzene 002 g
dihydrochlorate
ethylenediaminetetraacetic acid sold under the name ef 0.20 g
TRILON B - |
sodium bisulfite (d = 1.32) 1 ml
water sufficient for 100 g

30

45

30

33

0>

24

~continued

water sufficient for 100 g

The eperatlon 1S as in the precedlng example and
sunllar results are obtained.

EXAMPLE C3

There are mixed in a bowl 30 g of this formula with

45 g of 20 volume hydrogen peroxide.

A smooth cream, pleasant to apply and which ad-

heres well to the hair is obtained.

The cream is applied to the hair with a brush.
It is allowed to set for 30 minutes then rinsed. The

hair easily untangles and the touch is silky.
The hair is set and dried.

The hair is glossy, lwely and has volume, the touch is

silky and untangling 1s easy. |
A LIGHT BROWN shade is obtained.

_ EXAMPLE C4
Oxidation dye

cetyl stearyl alcohol

'stearyl alcohol exyethylenated w1th 15 moles ef EO

stearic acid o

sodium cetylstearyl sulfate -
ammonium lauryl sulfate (with 30% aetwe matenal)
pelymer of example 39 -

ammonia at 22° Be

l-amino (2-methoxy ethyl) 4-am1ne benzene
dihydrochlorate

| p-aminoph'enel

resorcin

m-amino phenol

N-——(Z-hydroxy ethyl) S-amino Z-methyl phenol
1-(2-hydroxy ethyloxy) 2, 4-cl1am1ne benzene

dihydrochlorate -

TRILON B

sodium bisulfite (d = 1.32)
water sufficient for

The operation is as in the preceding'example and the
same results are obtained (LIGHT BROWN).

EXAMPLE C5
Brightening ammonia oil |

2-octyl dodecanol marketed under the name of
EUTANOL G by the Henkel company

.13

12
2

0.3
0.2
0.25
0.02

-0.02

0.20
I
100

0s 5 03 09 00 00 0% 09

Rk K

o g0
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-continued
triethanolamine lauryl sulfate with 40% active material J g
oleic diethanolamide - 6 g
tallow amide hydrogenated with 50 moles of 35 g
ethylene oxide | J
oleic acid 18 g
polymer of example 17 g
96° ethyl alcohol 15 g
propyleneglycol 12 g
TRILON B 03 g
ammonia at 22° Be 16 ml 10
water sufficient for 100 g

There are mixed in a bowl before use 40 g of this for-
mula with 40 g of 30 volume hydrogen peroxide.

A gel 1s obtained that 1s pleasant to apply and adheres
well to hair on application by brush. It is allowed to
stand for 30 to 45 minutes and is rinsed.

The wet hair easily untangles, the touch is silky. After
drying, it is glossy, lively, has body (volume); the touch
1s silky and untangling easy.

The hair 1s in a better state than after bleaching with
the same formula but without the cationic polymer.

A DARK BLOND is obtained on dark brown hair
after bleaching.

15

20

o | 25
EXAMPLE C6

Structuring lotion

There are mixed before use:

30
0.2 g of dimethylol ethylene thiourea with 20 ml
- of a solution containing:
polymer of example 27 1.5 g
triethanolamine sufficient for pH: 2.7
water sufficient for 100 ml 15

It is applied to hair that has been washed and wiped
before proceeding to setting. |

The hair untangles easily, the touch 1s silky.

The hatr is set and dried.

The hair 1s glossy, lively, has body (volume), the
touch is silky, untangling is easy.

EXAMPLE C7

Hair care cream.

40

45

cetylstearyl alcohol 25 g
stearyl alcohol 5 g
sodium cetylstearyl sulfate 5 g
polymer of example 38 2 g 50
water sufficient for 100 g

This cream is applied to hair that has been cleaned,
wet and wiped, in sufficient amount (60 to 80 g) to
1mpregnate and cover the hair well.

It is allowed to stand 15 to 25 minutes then rinsed.
The wet hair is very soft and easy to untangle.

It 1s set and dried under the dryer. The dry hair easily
untangles and has a silky touch; it 1s glossy, lively and
has volume.

335

60
- EXAMPLE C8

Shampoo
65
polymer according to example 36 05 g
Na alkyl (C12-Cy4) ether sulfate (2.2 ethylene oxlde) 25 g
at 25% active matenal
copra diethanolamide J g

-continued
hydroxypropylmethyicellulose sold under the name 0.2 g
Methocel F 4 M by the Dow company: active material
perfume, preservative, dye
water sufficient for 100 ¢

The pH of this composition is adjusted to 6.

EXAMPLE C9
Shampoo

polymer according to example 35: active material !
sodium olefin sulfonate C14Cy¢ sold under the name 20
Elfan 0346 by the AKZO company: active material
copra diethanolamide

perfume, preservative, dye

water sufficient for |

g
£

3 8
100 g

The pH of this composition is adjusted to 6.3.

EXAMPLE C10
Shampoo

polymer according to example 37
cyclommidazoline derivative of coconut oil at 38%
active matenal sold under the name Miranol C.2M
conc. by the Miranol company

_CH;—COONa
CiiHC N
II |&™~ CHy—CHy—~0—CH,—CO0S
CH>
\

/
CH»

sodium laurylsulfate: active material

copra diethanolamide
water sufficient for 1

S s w
g 9 09

The pH 1s adjusted to 8.8.
' EXAMPLE Cl1

Shampoo

polymer according to example 38 |
R—(O—CH»—CH3),—0OCH;—COOH, | 1
R being a mixture of alkyl radicals C172-C4,

x equal to 10, sold under the name AKYPO RLM 100
by the Chem Y company

g I o
09 9

copra diethanolamide 2 g
Na(Cl | g
water sufficient for 100 g
The pH of this composition is adjusted to 7.5.
EXAMPLE C12
Shampoo
polymer according to example 39: active material 25 g
lauric alcohol polyethoxylated with 12 moles of 15 g
ethylene oxide: active material
lauric diethanolamide 2 g
perfume, preservative, dye
water sufficient for 100 g

The pH of this composition is adjusted to 6.2.
EXAMPLE C13

Shampoo.
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polymer according to example 18: active material
R—CHOH--CH;—O—(CH,—CHOH—CH—0),—~H:
active material |

R = mixture of alkyl radicals of CoCy2 3
n: represents an average statistical value of about 3.5.

1.5 g
15 g

copra diethanolamide 25 g
perfume, preservative, dye,
water sufficient for 100 g

10
The pH of this composition is adjusted to 7.8.

EXAMPLE C14
Rinse
15
polymer according to example 17: active material 0.8 g
lanete wax: active material 25 g
mixture of fatty alcohols and oxyethylenated products 2 g
sold under the name POLAWAX GP 200 by the
Croda Ltd company: active material 20
hydroxyethylcellulose sold under the name 08 g
CELLOSIZE QP 4400 by Union Carbide company:
~ active matenal |
chlorhexidine hydrochloride in powder (ICI): - 005 g
active material - |
water, dye(s) sufficient for 100 g

25

The pH of this composition is adjusted to 6.1.
EXAMPLE Ci5

Rinse 30

polymer according to example 27: active material 0.05 g
mixture of cetylstearyl alcohol and cetyalstearyl 25 ¢
alcohol oxyethylenated with 15 moles of ethylene oxide

sold under the name SINNOWAX AO by the 35
Henke] company: active material

dimethylammonium hydrogenated tallow chloride | 1.5 g

casein derivative sold under the name HYDAGEN P 1 g

by the Henkel company

chlorhexidine hydrochloride in powder (ICI) 005 g

water, dye(s) sufficient for 100 40

The pH of this composition is adjusted to 6.4.

EXAMPLE C 16

Reducing composition for the first stage of a perma- 43
nent

thioglycolic acid 8.8 g
ammonia sufficient for pH = 7 50
ammonium carbonate 8 g
cetyldimethylhydroxyethyl ammonium chloride 0.5 g
polymer of example 18; active material 3 g
sequestrant 02 g
perfume
ave 55
water sufficient for 100 g
EXAMPLE C 17

Reducing composition for permanent 60
thioglycolic acid | | 7 g
ammeonia sufficient for pH = 7
monoethanolamine sufficient for pH = 9
polymer according to example 33: active material 2 g 65
sequestrant 02 g
distearyldimethylammonium chloride 04 g

perfume sufficient
dye sufficient

28

-continued

water sufficient for 100 g

| EXAMPLE C 18
Composition for final stage of permanent

thioglycolic acid

ammonia sufficient for pH = 7

ammonium bicarbonate 6.4 g

cetyltrimethylammonium chloride . 0.2 g
[ g

- polymer according to example 36: active material

perfume
dye

water sufficient for 100 ¢

The reducing compositions of example C 16 to C 18

~ can be used, for example, with the following hydrogen

peroxide fixer:

cetyldimethylhydroxy ethylammonium chloride 0.5 g
phenacetin 0.1 g
oxyquinoline sulfate 0.02 g
citric acid | 03 g
hydrogen peroxide sufficient 20 volume

dye

perfume

water sufficient for 100 g

EXAMPLE C 19

Composition (fixer) for the second stage of a perma-
nent

The following fixer can be used with a standard re-
ducing compositions:

cetyltrimethylammonium chloride

polymer according to example 18; active material
hydrogen peroxide sufficient 6 volumes
phenacetin

oxyquinoline sulfate

citric acid

dye

perfume

water sufficient for

EXAMPLE C 20
Setting

PVP/VA* E 335

polymer according to example 27

ethyl alcohol |

2-amino 2-methyl 1-propanol sufficient for pH = 7
detonized water sufficient for 1

*PVP/VA = polyvinylpyrrolidone/vinyl acetate (30%/70%)

S 8-
o3 o2 0%

2,

EXAMPLE C 21
Setting '

polymer according to example 27
dimethyl alkyl hydroxyethyl ammonium chloride 0.
(alkyl = tallow)

ethyl alcohol

2-amino 2-methyl 1-propanol sufficient
detonized water sufficient for

ek
73 09 ¢§

. . 40 g
for pH = 6
| 100 mi
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, EXAMPLE C 22
Setting B

PVP/VA S 630 - |
(60% polyvmylpyrrohdnne/-i-ﬂ% vinyl acetate)
polymer according to example 37

deionized water sufficient for

| 10
EXAMPLE C 23

Setting

3J0% solution of dimethyl alkyl hydroxyethylammonium 15

chiloride (alkyl = tallow)
polymer of example 37
deionized water sufficient for

04 g

1.2 g
100 ml

| . 20
EXAMPLE C 24

Setting

PVP/VA E 335
polymer according to example 39
ethyl alcohol

lactic acid sufficient for pH = 5.5 |
deionized water sufficient for 1

25

S 8.~
oo oa o1

=

30
'EXAMPLE C 25

polymer according to example 39

30% solution of dimethy! alkyl hydraxyethylammamum
~ chloride (alkyl: tallnw) -

ethyl alcohol -

~ lactic acid sufficient l'or pH = 5.5

‘deionized water sufficient for

1.2 g
03 135
40 g

100 mi

EXAMPLE C 26

PVP/VA E 135

polymer of example 38 0.

ethyl alcohol | -
 deionized water sufficient for

o«

45

S8
o0 0%

EXAMPLE C 27 .

30% solution of dimethyl] alkyl hydroxyethiylammonium ),
chloride (alkyl = tallow) |
polymer according to example 38
ethyl alcohol |
deionized water sufficient for

55

~ EXAMPLE C 28
~ Restructuring lotion
There is mixed before use:

U 3 g (if d:methyiﬁl ethylene thimreﬁ w:th 20 ﬁil oi’ 4

- solution containiing:

nolymer accordinig {0 exafiiple 3: aetwﬁ tﬂﬂtéﬁﬂl
hydrochloride acid sufficiefit {or pH 2.7

water S“ﬁumem Fﬂf e e e

65

15 g

4,411,884
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The mixture is applled to the hair, whlch has been
wetted and wiped, before setting.

The hair easily untangles the touch is silky. The hair
1S set and dried.

The hair is glossy, llvely, had body (volume), the
touch is silky, untangling is easy. -

The same results are obtained by replacmg the poly-
mer of example 3 with:

polymer according to example 6: active material 1.3 g
pH adjusted to 2.7 with triethanolamine.
- EXAMPLE C 29
Oxidation dye
triethanolamine lauryl sulfate with 40% active material 25 g
2-octyl dodecanol marketed under the name of 15 g

EUTANOL G by the Henkel company

oleic diethanolamide T¢g
oleocetyl alcohol with 30 moles of ethylene oxide 3 g
marketed under the name of MERGITAL OC 30
by the Henkel company
oleic acid 20 g
polymer according to example 10: active material 2 g
benzyl alcohol - | 10 g
96° ethyl alcohol | - g
ammonia at 22° Be | 18 ml
-N,N—bis(2-hydroxy ethyl) paraphenylene diamine B 1 g
sulfate
p-ammt::phenol 04 g
resorcin 0.15 g
m-aminophenol 0.10 g
alphanaphthol 040 g

- hydroquinone 0.10 g
ethylenediaminetetraacectic acid 0.24 g
sodium bisulfite (d = 1.32) - 1 ml
water suffictent for 100 g

There are mixed in a bowl 30 g of this support with 30

- g of 20 volume hydrogen peroxide. A consistent gel is

obtained that is pleasant to apply and adheres well to
the hair.

It is applled with a brush.

it is allowed to stand 30 to 40 minutes then rinsed.

The hair easily untangles. The touch is silky. It is set
and dried. The hair is glossy, lively, has body (volume);
the touch is silky and untangling is easy.

A DARK ASH BLOND shade is obtained.

EXAMPLE C 30

Oxidation dye

EUTANOL G (Henkel) 8 g
oleic diethanolamide 6 g
MERGITAL. OC 30 (Henkel) 2 g
oleic acid | | 20 g
- polymer according to example 14 active mateﬂal 3 g
benzyl alcohol | | 10 g
96° ethyl alcohol | | - 12 g
gitifonia at 22° Be 17.5 ml
p-aminophenol | 0.3 g
fesorein | 0.65 g
m-aminophenol 0.65 g
petoluyleiie diamine 0.15 g
ethylenediaminetetraacetic acid 0.30 ¢

sodium bisulfite (d = 1.32) L3 i

The operation is the same as in the above example and

 the same resilts are abtamed bt with a LIGHT

BLOND ghade.
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EXAMPLE C 31
Oxidation dye

3

product of the formula: 20 g
R—0O-{+C;H;0 (CH,OH4H

with R = oleic - -
and n = statistical value of about 2
product of the preceding formula with 20 g
n = 4 (statistical) 10
oleic diethanolamide 12 g
polymer according to example-13: active material J g
96° ethyl alcohol 12 ¢
butylglycol l g
propyleneglycol 2 g
pentasodium salt of diethylene triamino pentaacetic acid 25 g (5
(40% active material)
ammonia at 22° Be 9 ml
l-amino (2-methoxy ethyle) 4-amino benzene 1.6 g
dihydrochloride
p-aminophenol 03 g
resorcin 02 g
m-aminophenol 0.25 g 20
N(2-hydroxy ethyl) 5-amino 2-methyl phenol 0.02 g
1-(2-hydroxy ethyloxy) 2,4-diamino benzene 002 g
dihydrochloride |
sodium bisulfite (d = 1.32) 1 ml
water sufficient for 100 g

The operation is as in example C 29 and the same
cosmetic results are obtained with a LIGHT ASH
BROWN shade. |

EXAMPLE C 32
Oxidation dye

triethanolamine lauryl sulfate with 40% active material

25 g
EUTANOL G (Henkel) 15 g
oleic diethanolamide 70 g
MERGITAL OC 30 (Henkel) 30 g
polymer according to example 28: active material 30 g
oleic acid | 200 g
benzyl alcohol 10 g
96° ethyl alcohol 10 g
ammonia at 22° Be 18 ml
N,N--bis(2-hydroxyethyl) paraphenylene 1 g
diamine sulfate
p-aminophenol 04 g
resorcin 015 g
m-aminophenol 0.10 g
alphanaphthol 040 g
hydroquinone 0.10 g
ethylenediaminetetraacetic acid 0.24 g
sodium bisulfite (d = 1.32) 1 ml]
water sufficient for - 100 ¢

There are mixed in a bowl 30 g of this support with 30
g of 20 volume hydrogen peroxide. A consistent gel 1s
obtained which is pleasant to apply and adheres well to
the hair.

It is applied with a brush. It is allowed to stand 30 to
40 minutes and rinsed.

The hair untangles easily. The touch 1s silky. The hair
is set and dried. The hair is glossy, lively, had body
(volume), the touch is silky and untangling is easy.

A DARK ASH BLOND shade is obtained.

EXAMPLE C 33
Oxidation dye

EUTANOL G (Henkel)} 8§ g
oleic diethanolamide 6 g
polymer according to example 26: active material 235 g
benzyl alcohol 10 ¢
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96° ethyl alcohol 12 g
ammonia at 22° Be 17.5 ml
p-aminophenol] 0.3 g
resorcin 0.65 g
m-aminophenol 0.65 g
p-toluylene diamine 0.15 g
ethylenediaminetetraacetic acid 0.30 ¢
sodium bisulfite (d = 1.32) 1 ml
water sufficient for 100 g

The operation is as in the preceding example and the
same results are obtained but with a LIGHT BLOND
shade.

EXAMPLE C 34

Rinse

polymer according to example 28

potassium salt of a condensate of collagen protein and
coconut fatty acid with a molecular weight of 700-800
with 30% active material sold under the name

LEXEINE S.620 by the Inolex company
water sufficient for

02 g
2 g

100 g

The pH 1s adjusted to 7.3.

This composition is applied to wet hair. After a stand-
ing time of some minutes, it is washed.

The hair easily untangles.

The hair is set and dried.

EXAMPLE C 35

Shampoo

polymer according to example 28
nonionic surfactant of the formula

Ci2Hp5= O—CHZ—(':H OH
| CH>,OH
‘ |n

with n = statistical value of 4.2

copra diethanolamide

sorbitan monolaurate polyoxyethylenated with

20 moles of EO sold under the name TWEEN 20 by

the Atlas company

sodium chloride

water sufficient for 1

$ LI
e 09

S
e 09

The pH is adjusted to 6.3.
EXAMPLE C 36

Shampoo

polymer according to example 29

surfactant of the formula:
R—CHOH—CH;~0O—(CH;—CHOH—-—CH;—0),—H
R: mixture of alkyl radicals of Co-Cy2

n: represents an average statistical value of about 3.5
cycloimidazoline derivative of coconut oil with 38% active
material sold under the name “Miranol C. 2 M Conc.,”

by the Miranol company

@d‘,CHz_COONH

C\H3—C———N
T | ~CH,—CH,—0—CH;—CO0©
N_ _CH

CH,

lauric diethanolamide |
hydrolyzate of proteins derived from collagens with 55%

3g
35g
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active matenal sold under the name LEXEINE X.250
by the Inolex company |
methy! paraoxybenzoate

water sufficient for

0.3g
100 g

The pH is adjusted to 6.9.
EXAMPLE C 37

Shampoo

polymer according to example 29 | 2
“alkyl (C5-Cig) dimethyl ammonio acetate sold under
the name DEHYTON AB 30 by the Henkel company
surfactant of the formula: | J g
F—(O—CH;—CH33x0—CH>;—COOH

R being a mixture of alkyl radicals Cy3-Ci4

x 1s equal to 10,

with 90% active material sold under the name

Akypo RLM by the Chem Y company

decyl dimethylamine oxide with 30% active material } g
soid under the name Barlox 10 S by the

Lonza company

rq 02

copra diethanolamide | 2 g
sodium chloride 2 g
water sufficient for 100 g

The pH is adjusted to 7.9 with soda.

EXAMPLE C 39

Hair care cream '
sodium cetyl stearyl sulfate 6 g
cetyl alcohol 17 g
stearyl alcoho! oxyethylenated with 15 moles of EQ 4 g
oleic alcohol 4 g
compound of example 41 2 g
water sufficient for | 100 g

The operation 1s as in the preceding example and the
same results are obtained.

EXAMPLE C 39

Hair care cream

cetyl stearyl alcohol 25 g
stearyl alcohol | 5¢
sodium cetayl stearyl sulfate 5 g
compound of example 43 | 3 g
water sufficient for 100 g

This cream is applied to clean, wet, wiped hair, in
sufficient amount (60-80 g) to impregnate and cover the
hair well.

It is allowed to stand for 15 to 25 minutes and is
rinsed. The wet hair is very soft and easy to untangle.

S
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The hair set and dried under the drier. The dry hair

easily untangles and has a silky touch, it 1s glossy, lively
and has vo]ume

EXAMPLE C 40

Hair care cream

sodium cetyl stearyl sulfate .
cetyl alcohol | 1
stearyl alcohol with 15 moles of EO
- oleic alcohol |
compound of example 46

S s e =
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water suffictent for 100 g

The operation 1s; as in the preceding example and the
same results are obtained.

EXAMPLE C 41

Structuring lotion
There 1s mixed before use:

0.25 g of dimethylol ethylene thiourea with
20 ml of a solution containing:

polymer of example 44 1.5 g
hydrochloride acid sufficient for pH = 2.7
- with water sufficient for 100 ml

The mixture i1s applled to hair washed and wiped
before setting.

The hair easily untangles, touch is silky.
The hair 1s set and dried.

The hair 1s glossy, lively, has body (volume), touch is
silky, untangling is easy.

EXAMPLE C 42
Oxidation dye

tricthanolamine laurylsulfate with 40% active material 2.5 g
2-octyl dodecanol marketed under the name of 15 g
EUTANOL G by the Henkel company

oleic diethanolamide 7.0 g
oleocetyl alcohol with 30 moles of EO marketed 3O g
under the name of Mergital OC 30 by the

Henkel company

oleic acid | 20 g
polymer of example 49 - | 3 g
benzyl alcohol - 10 g
96° ethyl alcohol 10 g
ammonia at 22° Be 16 ml
N,N—bis(2-hydroxyethyl)paraphenylene dlamlne 1 g
sulfate

p-aminophenol 0.4 g
resorcin 0.15 g
m-aminophenol 0.10 g
a-naphthol 0.40 g
hydroquinone 0.10 g
ethylenediaminetetraacetic acid | 0.24 g
sodium bisulfite (d = 1.32) - 1 ml
water sufficient for 100 g

There are mixed in a bowl 30 g of this support with 30
g of 20 volume hydrogen peroxide. A consistent gel is
obtained that is pleasant to apply and adheres well to
the hair.

It is applied with a brush. It is allowed to stand for 30
to 40 minutes and is rinsed. The hair is easily untangled.
Touch 1s silky.

The hair is set and dried. The hair is glossy, lively, has
body (volume), touch is silky and untangling is easy.

A DARK BLOND shade is obtained.

EXAMPLE C 43

Lightening ammonia oil

2-octyl dodecanol marketed under the name of
EUTANOL G by Henkel company

triethanolamine lauryl sulfate at 40% active material
oleic diethanol amide |

tallow amide hydrogenated with 50 moles of EO
oleic acid }
polymer of example 31

D,
W o0 Lh O W
i m oG IS
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96° ethyl alcohol 15 g
propylene glycol 13 g

ammonia at 22° Be . 16 ml
ethylenediaminetetraacetic acid sold under the name 03 g
Trilon B -

water suffictent for 100 g

There are mixed in a bowl before use 40 g of this
formula with 40 g of 30 volume hydrogen peroxide.

A gel 1s obtained that 1s pleasant to apply and which
adheres well to hair upon application with a brush. It is
allowed to stand 30 to 45 minutes and 1s rinsed.

The wet hair easily untangles, touch is silky. After
drying, it is glossy, lively, had body (volume), touch is
silky and untanghng 1S easy.

The hair is in a much better condition than after
bleaching with the same formula but with a cationic
polymer.

On a dark brown hair a DARK BLOND BLEACH-
ING is obtained.

EXAMPLE C 44
Oxidation dye

cetyl stearyl alcohol - 18 g
2-octyl dodecanol marketed under the name of 3 g
EUTANOL G by the Henkel company |

steary! alcohol oxyethylenated with 15 moles of EO Jg
ammonium lauryl sulfate (30% active material) - 12 g
polymer of example 52 g
ammonia at 22° Be 13 ml
1-amino(2-methoxyethyl)d-amino benzene 1.6 g
dihydrochloride - |
p-aminophenol 0.3 g
resorcin 0.2 g
m-aminophenol 025 g
N(2-hydroxyethyl)5-amino 2-methyl phenol 0.02 g
1-(2-hydroxy ethyloxy) 2,4-diamino benzene 002 g
ethylenediaminetetraacetic acid sold under the name 0.02 g
Trilon B | -
sodium bisulfite d = 1.32 - I ml
water sufficient for - 100 g

There are mixed in a bowl 30 g of this formula with
45 g of 20 volume hydrogen peroxide

3
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A smooth cream is obtained that is pleasant to apply 45

and which adheres well to the hair. This cream is ap-
plied to the hair with a brush.

It is allowed to stand for 30 minutes and is rinsed. The
hair eastly untangles and touch is silky.

The hair is set and dried. The hair is glossy, lively and
has body, touch is silky and untangling is easy.

A LIGHT BROWN shade 1s obtained.

EXAMPLE C 45

Shampoo

polymer of example 43 0.8 g
stearate of polyoxyethylene with 8 moles of EO sold 10 g
under the name Mirj 45 by the Atlas Powder company

nonionic surfactant with a base of lauric alcohol poly- 8 g

glycerolated (4.2 moles) in solution with about 60%
active material

50
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Ci2H75- O_Cﬂz—CH
| CH>,0H |

n = statistical value of about 4.2
water sufficient for

The pH 1s adjusted to J.1.

EXAMPLE C 46
Shampoo

polymer of example 44

aqueous solution of mixed sodium and triethanolamine
salts of lipoamino acids obtained by combination of
lauric acid with amino acids from total hydrolysis of
collagen, with 22% active material sold under the
name LIPOPROTEOIL LCO by the Rhone-Poulenc
company

triethanolamine salt of the product of condensation

of copra acid and animal protein hydrolysate with 40%

active material sold under the name MAYPON 4 CT by

the Stepan company -

hydroxypropylmethyl cellulose sold under the name
METHOCEL F 4M by the Dow company

water sufficient for

The pH is adjusted to 8.

EXAMPLE C 47
Shampoo

polymer of example 52

alkyl (C13~C1g) dimethylcarboxymethylammonium
hydroxide with 309 active material sold under the
name DEHYTON AB 30 by the Henkel company
Na alkyl (C;2-C14) ether sulfate (2.2 moles of EQ)

- with 25% active material

copra diethanolamide
methyl paraoxybenzoate
water sufficient for

‘The pH is adjusted to 7.1.

EXAMPLE C 48
Shampoo

polymer of example 49

triethanolamine alkyl (C12-Ci4) sulfate with 40%
active material

surfactant of the formula:
R—(OCH;—CH>»),OCH,;COOH

R being a mixture of alkyl Cy3-C;4 radicals

x is equal to 10, product with 90% active material sold
under the name AKYPO RL M 100 by the
CHEM-Y company

copra diethanolamide

ammonium chloride

water sufficient for

The pH is adjusted to 5.4.
EXAMPLE C 49

Shampoo

100 g

0.05 g
32 g

20 g

02 g

100 ¢

17 g

e L

el
S
= 09 09

™ o2 09

polymer of formula 46

surfactant of the formula:
R-—CO—NH-—CHZ-—'CHZO-—CHg—CHg-[-O—CHZ*“CHOH-—CHz-hOH
R = natural fatty acid amides of C12-Cig

a3
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alky) glycoside of the formula:

CH,OH

OR

x=1a)
R =0Cg-Cio

product with 70% active material sold under the name
TRITON CG 110 by the Se:ppic: company

copra diethanolamide

water sufficient for

The pH is adjusted to 6. 2.

_ EXAMPLE C 50
Shampoo

polymer of example 51
cycloimidazoline derivative of coconut o1l conc
with 38% active material sold under the name

MIRANOL C2M/ by the Miranol company

CH>COONa

| /
C1iHp3—C N_

l o | >CHy—CHy—0O—CHy;—CO0S
N CH,
N
CH»

tetradecyltrimethylammonium chioride

 potassium salt of a condensate of coliagen protein and
coconut fatty acid with a molecular weight of 700-800
- with 30% active matenial sold under the name
LEXEINE S 620 by the Inolex company

methyl paraoxybenzoate

water sufficient for

The pH 1s adjusted to 4.2.

| EXAMPLE C 51
Rinse

polymer of example 43

mixture of cetylstearyl alcohol and cetylstearyl
alcohol oxyethylenated with 15 moles of EO
cetylstearyl alcohol with 15 moles of EO sold under
the name CEMUSOL OR 30 by the S.P.C.S. company
hydroxyethylcellulose sold under the name
CELLOSIZE QP 4400 by the Union Carbide company
bis (2-hydroxyethyl) amine coconut oxide with

399% active material sold under the name AROMOX
C12/W by the AKZO company

water sufficient for

The pH 1s adjusted to 5.9.

| EXAMPLE C §2
Rinse

polymer of example 49
cetylstearyl alcohol

mtxture of fatty alcohols and oxyethylenated products
sold under the name POLAWAX GP 200 by the
Croda (Ltd) company

0.3

100 .

2.5

100
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- 2-octyl dodecanﬂl sold under the name EUTANOL G-

> 8
38 g
i00 g
-continued
diethylamine coconut oxide with 39% active material S g

sold under the name AROMOX DMCD by the
Akzo Chemie company

chlorhexidine hydrochloride (in powder) 005 g
water sufficient for 100 g

The pH is adjusted to 6.4.

EXAMPLE C 53

Rinse
polymer of example 51 09 g
-mixture of cetylstearyl alcohol and cetylstearyi 2 g
alcohol oxyethylenated with 15 moles of EO
cetylstearyl alcohol with 15 moles EO sold under the Jg
name CEMUSOL OR 30 by the S.P.C.S. company
hydroxyethylcellulose sold under the name - 0.7 g
CELLOSIZE QP 4400 by the Union Carbide company
tetradecyltrimethylammonium chloride 2 g
chlorhexidine hydrochloride 0.05 g
water sufficient for | 100 g

The pH 1s adjusted to 6.9.
EXAMPLE C 54

Hair care cream

cetylstearyl alcohol 25 g
stearyl alcohol 5 g
sodium cetylstearyl sulfate > g
polymer of example 21 2 g
water sufficient for | 100 g

This cream is applied to clean, wet and wiped hair in
sufficient amount (60-80 g) to impregnate and cover the
hair well. |

It is allowed to stand 15 to 25 minutes and rinsed.

The wet hair is very soft and easy to untangle. It is set
and dried under a drier.

The dried hair easily untangles and has a silky touch;
it is glossy, lively and has body and volume.

. EXAMPLE C 55
Oxidation dye

cetylstearyl alcohol 18
3

Q0
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-continued -continued
by the Henkel company ~CO0—X~-CO—, —CO—X",—CO—, or
stearyl alcohol oxyethylenated (15) g _
ammonium lauryl sulfate (309 active matenal) 12 g (h) (1)
polymer of example 26 3 g 3
ammonia at 22° Be | 13 ml = Q= CO~=X3—CO—0—
l-amino (2-methoxyethyl) 4-amino benzene 1.6 g
dihydrochloride ()
p-aminophenol 03 g
resorcin 0.2 g .
m-aminophenol 025 g 10 Whefem' |
N(2-hydroxyethyl) 5-amino 2-methyl phenol 002 g yisequaltoOor 1,
1-(2-hydroxyethyloxy) 2,4-diamino benzene 002 g Rs, R¢, R7, Rg, Rg and Rjyp represent hydrogen or
dihydrochloride | ‘ lower a]kyL
fl:gf%?;ig;egtmmm acid sold under the 002 g X1 represents alkylene, alkylene inglud_ing an
sodium bisulfite d = 1.32 1 mi 15 S—S group, ﬂlkﬂﬂYlene, al'y1€ne, dlamlnﬂalkY“
water sufficient for : 100 g lene, diaminoarylene, dioxyyalkylene, dioxyary-

There are mixed in a bowl 30 g of this formula with
45 g of 20 volume hydrogen peroxide.

A smooth cream is obtained that is pleasant to apply
and adheres well to the hair.

This cream is applied to the hair with a brush.

It is allowed to stand for 30 minutes and rinsed.

The hair easily untangles and the touch is silky. The
hair is set and dried.

The hair is glossy, lively and has volume, touch is
silky and untangling is easy.

A LIGHT BROWN shade is obtained.

We claim:

1. A hair-shaping cosmetic composition comprising a 30
solution in an aqueous, alcoholic or hydroalcoholic
carrier of a hair-shaping amount of a quaternized poly-
mer containing units of the formula

20

23

) P 7
—$II\T-A[—X—A2_$I'|‘J—A3“
R> Ry 22©
wherein 40
R, R2, R3 and R4 each independently represent a
hydrocarbon group, or at least one of the pairs Ry,
Rz and R3, R4 represent together with the nitrogen -
atom to which it is attached a heterocycle option-
ally containing an oxygen or sulfur heteroatom; 45
A and A;, each independently, represent linear or
branched alkylene or arylene, substituted or not,
containing up to 20 carbon atoms;
X represents a bivalent group of the formula
50
—I;I—CO-—-IIJ—-, —rlq—co—xl—co-zlxr-—,
Rs Rg Rs Ré¢
(a) . (b) 33
O
|
C
7\
| | | 60
~—N—80;¢CsH4—CsH4—S0295y N—,-Rg—CH CH—R9,
I | N /
R7 Rg O
(c) d)
63

—CO—NH=~, —CO—0—, —0—CO—NH-,

() G, (2)

lene or polyoxyalkylene, or X represents a direct
covalent bond,

X1 represents diaminoalkylene, dioxylkylene or poly-
oxyalkylene bivalent group,

X7' represents dithioalkylene,

X3 represents alkylene, cycloalkylene, arylene, diami-
noalkylene, diaminocycloalkylene or diaminoary-
lene,

A3 represents —Bi—Y—By>—, wherein B and B3
represent alkylene or arylene and Y has the same
meaning as X above, or

Y represents

. | :X: )
O O
or
Ajrepresents linear or branched alkylene, substituted
by one or more —O groups, or linear or branched
alkylene interrupted by at least one heteroatom
selected from oxygen, sulfur or nitrogen, or aryl-

ene, or
A3 represents

—B3—Y1—B4

wherein B3 and B4 represent arylene and Y represents
linear or branched alkylene, or linear or branched alkyl-
ene substituted by at least one —OH or —=0O group, or
Y| represents a heteroatom selected from oxygen, sulfur
or nitrogen, Or
A3 represents
(a) —E-O—D)zO—E— or
(b) —E—O—G—O—E—, wherein
z' is a number ranging from 2 to 600,
E represents alkylene having 1-4 carbon atoms or
—CH,—CHOH—CH)—,
D represents a bivalent hydrocarbon group contain-
ing 1-5 carbon atoms, and
G represents alkylene, cycloalkylene, arylene or
aralkylene, or
when X is other than —CO—X—CO—, A3 repre-
sents linear or branched alkylene or hydroxyalky-
lene, alkenylene or hydroxyalkenylene, cycloalkyl-
ene, or cycloalkenylene, containing up to 20 car-
bon atoms;
and z© represents a halide anion;
with the proviso that when X represents —N-
H—CO—NH, A3 represents —E—(O—D)-
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7—O—E— or —B1—Y—B,, wherein Y has the
meaning given for X above except for the value
—NH-—-CO—NH, or A3 represents
—E—O—G—OQO—E— wherein E and G have the
meanings given above with the proviso that E and
G are not simultaneously alkylene.

2. The hair-shaping cosmetic composition of claim 1
which also includes a reducing agent so as to open the
S—S bonds of the hair keratin, said composition consti-
tuting a reducing composition for the first stage of a
permanent wave operation.

3. The hair-shaping cosmetic composition of claim 1
which also includes an oxidizing agent so as to reconsti-
tute reduced S—S bonds of the hair keratin, said com-
position constituting an oxidizing composition for the
second stage of a permanent wave operation.

4. The hair-shaping cosmetic composition of claim 1
which also includes an effective amount of a cosmetic
resin, said composition constituting a hair-setting lotion.

S. The hair-shaping cosmetic composition of claim 4
wherein said carrier is an alcohol or a hydroalcoholic
solution and which also includes a propellant, said com-
- position constituting a hair lacquer. -

6. The hair-shaping cosmetic composition of claim 1
which also includes an effective amount of a hair re-
structuring agent. |

7. The hair-shaping cosmetic composition of claim 1
wherein when Aj represents linear or branched alkyi-
ene, optionally substituted by one or more —OH or =0

4,411,884

10

15

20

25

42

O
|
Cc
VRN
Ro—CH CH—Rj0
N\ /
O

wherein Rg and Rjg are defined in claim 1.

14. The hair-shaping cosmetic composition of claim 1
wherein X represents —NH—S0O—NH—,
—CO—NH— or —NH—CO-—alkylene—S-—S—alk-
ylene—CO—NH—.

15. The hair-shaping cosmetic composition of claim 1
wherein X represents O—CO—NH—X3'—N-
H—CO—0O wherein X3' represents linear or
branched alkylene, cycloalkylene or arylene.

16. The hair-shaping cosmetic composition of claim 1
wherein X represents —CO—NH—alkylene—N-
H—CO—.

17. The hair-shaping cosmetic composition of claim 1

- wherein X represents —NH—CO—NH—.

18. The hair-shaping cosmetic composition of claim 1

wherein said quaternized polymer has a molecular
weight between 1,000 and 50,000.

19. The hair-shaping cosmetic composition of claim 1

- wherein said quaternized polymer is present in an

30

groups and interrupted by at least one heteroatom

group, said heteroatom group is selected from s O
- —8—, —803—, —8—8—, or
R

wherein Ry is alkyl, aryl, cy(:loalkyl or aralkyl.
. 8. The hair-shaping cosmetic composition of claim 1
wherein A3 s —CH;—CgH4—CHz—, —CH—Cs.
Ha4—CeH4—CHo,
or —CHz—O—G—O—CHz—- wherem Gis deﬁned in
claim 1. |
9. The hair-shaping cosmetic composition of claim 1
wherein when Aj represents —B3—Y1—Bs—, A3 rep-
resents —Ce¢Ha—SOr—CeHy—, —Ce¢Hs—CH,—Ce.
Hg~—, _ CeH4—C(CH3)2—CsHg—,
Hs—, or —C¢cH4—CHOH—CcHy—.
~ 10. The hair-shaping cosmetic composition of claim 1
‘wherein when wherein D represents —E—(—O—D)-
LO—E- , A3 represents —(CH3),—,
~3)— Or —--—(CH2)4——-_- and z’' ranges from 2-18.
11. The hair-shaping cosmetic composition of claim 1
.' wherem Z©S represents a halide, sulfate, acetate or
paratoluenesufonate anion. |
12. The hair-shaping cosmetic composition of clalm 1

| .-'wherem Ri, Rz, R3 and R4 represent alkyl havmg 1-8

carbon atoms.

- 13. The hatr-shapmg eosmetlc eomp051t10n of claim 1 '

_wherem X represents

—CH;—C¢Hs4—0—CgHs—CH,—

CeH4—CO-—Cg.

35

amount between 0.1 and 10 percent by weight of said
composition. | | | |
20. The hair-shaping cosmetic composition of claim
19 wherein said quaternized polymer is present in an
amount between 0.25 and 5 percent by weight of said
composition.
21. The hair-shaping cosmetic composition of claim 1

“wherein the carrier is water or a hydroalcoholic solu-

~ tion, said quaternized polymer being present in an

amount ranging from 0.1 to 10 percent by weight of said
composition and said composition having a pH ranging

_frem 5 to 8.

22. The hair- shapmg cosmetic composition of claim

19 which also includes a soap or fatty alcohol and an

45

50

emulsifier.

23. The hair-shaping cosmetic composition of claim
22 which also includes a thickener.
- 24. The hair-shaping cosmetic composition of claim 1
which also includes an effective amount of a reducing
agent for the S—S bonds of hair keratin and where in
sald quaternized polymer Ri;=—R=—=R3—=R4=—methyl,

; A1—Ar—(CH>);, X=—NH—-CO—CO—NH—, Aj.

55

CH,—CH(CH-

=—CH,CH>

ZO=CI|O. | |
25. The hair-shaping cosmetic composition of claim

24 wherein said reducing agent is thioglycolic acid.
26. A process for shaping the hair comprising apply-

O—CH,CH,—OCH,—CH>— and

‘ing thereto an effective amount of the composition of

claim 1 and thereafter shaping the hair.

27. A process for shaping the hair comprising apply-
ing thereto an effective amount of the composition of
claim 2, permitting said composition to remain in
contact with the hair for a period of about 5 to 20 min-
utes so as to reduce the S—S bonds of the hair keratin,

' - rinsing the hair and thereafter applying to the hair an

65
- the S—S bonds of the hair keratin.

oxidizing composition in an amount effective to reform

~ 28. A hair-shaping cosmetic composition comprising
a solution in an aqueous, alcoholic or hydroalcoholic
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carrier of 0.01 to 15 percent by weight of a quaternized

polymer containing units of the formula

| R
—QIiJ'—Ai—'X_Az-—' @ll\I—A3—'

wherein R1, Ry, Riand R4each independently represent

CH;3, CyHs, C4Ho or CgHj7,

A1 and Aj each independently represent

—CHy~, —(CH3)2™~, —(CH3)3, —CH—C(CH3);—CHj—or
—(CHz);—C(CH3)2~—,
O
|
C
/7 N\
X represents *--1'\1 l'iJ-—- —NH—SO;—NH~-,
H,C CH>
N /7
O

4,411,884
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- -continued
—0—CO—NH—(CH3)g—~NH—CO~0—,

5 O—CO—NH—Q—NH-—CO'—-O—-, —CONH-,

CH;3

= CO—NH-—C—(CH3);—(CHj)5s—C(CH3)~NH—CQ~—,
~—CO—NH—C(C4Hg)—(CH3)5~=C(C4Hg)~NH—CO—,

10 —NHCONH~-, O0—CONH(CH)5—NH—CO—0~~,
—CO—NH—C(CsHg),—(CH3)4~—C(C4Hg)y-NH—CC~,
—NH—CO—-CH)—S—S—CH,=—CO—NH~,
=—NH-—-CO—CO—NH-,
—0O—CO—NH—(CH3)§s—NH—CO—0O—,
~—NH—CO==(CHj)4—CO—NH-—,

15 =—CO—NH—C(CHj3)~—(CH»)g—C(CH3);—NH~CQO~,
=8==§=—, =NH—CO~-CcHy4—CO~NH—(para),
~-~0O0—CO—(CHj3)}4—CO—0O=, —CO—0O=—or
~CO-0O0—(CH3)4q—0O0—CO~,

Aj represents

| _(CHz)ﬁ"", ~-CH;—CHOH-~-CH~—, —CH;—CH=CH—CH)—,

—(CH2)2=0—(CHz)2—, p-xylylenyl, —CHj3-~CH;,~¢OCH,CH 957"
—CH;~CH;OCH—CHa9177, —CHy)3—, —CH—CH3-¢OCH,CH;3 757,
—CH—CHj3;¢0CH>—CH3773,
—(CH3)2=-CO—NH—C(CH3);—(CH3)5—~C(CH3);—NH—CO~(CH>3);—,
—(CH3)3—=NHCONH—(CH3)3~,

(|34H9 (l34Hg |
—CH;—CONH-—(lZ‘(CHg)m—-(IZ‘,--NH—CO--CHg--,
CsHg C4Hg
g
—CHy—CONH— (I.",“(CHg)ﬁ—(IZ— NHCOCHy=,

CHj CHj |
CH> CH;

| j
—CH;—CONH—C~(CH3)10—~C—NHCOCH;—,

| |
CHj; CH3

C2Hs C>Hs

; |
—CH;— CONH—C—(CH;;)s—(IZ—-NHCOCHz—-,

I
C2H;5 CyH;5s

—(CH3);—O—CONH—(CH3)¢— NHCOO—(CH>)>~,
—CHy—CgHs— CgHg— CHy—(para),
—CH;—CH»—OCH>CH>;—0OCH;CHy~~,
—CHy;—C¢H4—O0—CgHy— CHy~(para),
—CH;—CO—NH—C(CHj3)~~(CH2)4—C(CH3);—NH—CO~CHy,
—(CH3)2—CO—NH—C(CH3);—(CH32)¢~~C(CH3);—NH-—CO—(CH3);~,
—(CH3)2—NH~—CO~(CH3)4—~—CO—NH—(CH»j)y—,
—(CH3)2~~-NH—CO~CeH4—CtH4—CO—NH-—(CH>)>—(ortho),
—(CH3)2—NH~CO—NH—(CHj)—,

—(CH32)4— 00— CO~—CgH4—CO—0O—(para),
—(CH2)3~0O—CO—(CH;)g—CO—0O—(CH3)3—,
~CHy—COO—(CH3)3—, —CH;—CONH—CH—CHy~or
—CH—CO—0—(CH3)4—0O0—CO—CH3—, and

7.9 represents Cl or Br,

with the proviso that when X represents —N-
60 H—CO—NH—, Aj represents

~(CH2);—CO—NH=—C(CHj3)—(CHy)s—C(CH3)—~NH—CO~—(CH3)};—,

C|34H9 fI34H9
—CH>»—CONH—C~(CH?)1g—C—NHCO~—CH)—,

| |
C4Hg C4Hg
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_-—cHz-—-CONH-—tl:—'-(cHZ)ﬁ-clz—NHCOCHZ--,
CHj; | CHiy
_ _(iDH;; P (I:H3
‘-CHZ"-CONH""?“—(CHz)10"_'_"(|'.3""INHCOCH2""
CHj CHj3
| l|32H5 (|3sz |
--CHz—-CONH-‘-C'.?-—(CHg’)s--(I:-—_NHCOCHz-—'-,
| | ' C2H5'_ - CgHsz

—CH;~—CHgH4—CgHg— CHy—(para),
~=CH=CeH4—O—CgHg—CH;—(para) or
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~-continued

'—(CHz)z—-NH—CO—(CHz)4—CO-NH—'(CHg)z—

said quaternized polymer having a_molecular welght 20 present in an amount ranging from 1 to 11 percent by

ranging from 1,000 to 50,000.
29. The hair-shaping cosmetic composition of claim
‘28 wherein said quaternized polymer is in an aqueous or
hydroalcoholic solution and i1s present in an amount
ranging from 0.1 to 10 percent by weight thereof, said
composition having a pH ranging from 5 to 8.
~ 30. The hair-shaping cosmetic composition of claim
28 which also includes from 3 to 50 weight percent of at
least one of a cationic, nontonic, anionic or amphoteric
detergent and said quaternized polymer is present in an
amount ranging from 0.1 to 5 weight percent thereof.
31. The hair-shaping cosmetic composition of claim

25

28 which also includes from 0.1 to 5 weight percent of

a cosmetic resin selected from polyvinylpyrrolidone,
~ copolymer of polyvinylpyrrolidone and vinyl acetate or
copolymer of crotonic acid and vinyl acetate, said

35

quaternized polymer being present in an amount rang-

ing from 0.1 to 5 weight percent and said composition
“having a pH ranging from 4.5 to 7.5.

32. The hair-shaping cosmetic composition of claim
28 wherein said quaternized polymer is in an alcoholic
or hydroalcoholic solutlon, sald composition also con-
taining a cosmetic resin selected from polyvinylpyrroli-
done, copolymer of polyvinylpyrrolidone and vinyl
acetate or copolymer of crotonic acid and vinylacetate,
said cosmetic resin being prresent in an amount ranging
from 0.5 to 5 weight percent and said quaternized poly-
mer being present in an amount ranging from 0.1 to S
weight percent, said composition being packaged in an
- aerosol container together with a propellant.

- 33. The hair-shaping cosmetic composition of claim

28 which also includes a methylol derivative, as a hair
restructuring agent, present in an amount ranging from
0.1 to 10 percent by weight of said composition, said
quaternized polymer betng present in an amount rang-
mg from 0.25 to S percent by weight of said comp051-
tion.

34. The hair-shaping cosmetic composition of claim
28 for use in the first stage of a permanent wave opera-

- tion to open the S-S bonds of the hair keratin which

includes a mercaptan, as a reducing agent, present in an
amount sufficient to reduce said S-S bonds, said compo-
sition having a pH ranging from 7 to 10.

35. The hair-shaping cosmetic composition of claim
28 wherein said reducmg agent 1s thioglycerol or thio-
glycolic acid. |
- 36. The hair-shaping cosmetic composulon of claim

35 wherein said reducing agent is thioglycolic acid

40
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weight based on the weight of said composition.

37. The hair-shaping cosmetic composition of claim
28 for use in the second stage of a permanent wave
operation to reconstitute reduced S-S bonds of the hair
keratin which includes, as an oxidant, hydrogen perox-
ide or a persalt present in an amount sufficient to recon-
stitute said reduced S-S bonds, and said polymer is pres-
ent in an amount ranging from 0.1 to 10 percent by

- weight.
30

38. A halr-shaplng cosmetic comp031t10n comprising
a solution in an aqueous, alcoholic or hydroalcoholic
carrier of a hair-shaping amount of a quaternized poly-
mer containing units of the formula |

lill - llla
—$I|~I—A1—X—A2-$I;I+A3--
R; Ry 229

wherein

Ri, R», R3 and R4 each lndependently represent a
hydrocarbon group, or at least one of the pairs Ry,
Rz and R3, R4represents together with the nitrogen
atom to which 1t is attached a heterocycle option-
ally containing an oxygen or sulfur heteroatom;

A1 and Aj, each independently, represent linear or

- branched alkylene or arylene, substituted or not,
containing up to 20 carbon atoms;

X represents a bivalent group of the formula

—hll—CO-—ll\I—, —-I‘IQ—CO-—Xl—CO-—II\I—,
Rs R¢ 'Rs Re

(a) (b)

0
|
C
/7 N\
—N-=S0;CsHs—CsHs—S035 N—, Rg—CH CH—Rjo,
P | O \ /

(c) (d)
—CO—NH—, —CO—0—, —0—CO—NH-,

© © ©
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-continued
—CO—X;—CO~, —CO—X'»—CO—, or

(h) (i)
| 5
~0—CO—X3~CO—0—

Q) -

wherein

y 1s equal to O or 1,

Rs, Rg, R7, Rg, Rg and Rjp represent hydrogen or
lower alkyl,

X1 represents alkylene, alkylene including an
—S—S8— group, alkenylene, arylene, diaminoalky-
lene, diaminoaryiene, dioxyalkylene, dioxyarylene
or polyoxyalkylene, or X represents a direct cova-
lent bond, -

X2 represents diaminoalkylene, dioxyalkylene or
polyoxyalkylene bivalent group,

X's represents dithioalkylene,

X3 represents alkylene, cycloalkylene, arylene, dlaml-

- noalkylene, dlammocycloalkylene or diaminoary-
lene, |

A3 represents —B1—Y-—By—, wherein B; and Bj
represent alkylene or arylene and Y has the same
meaning as X above, or

Y represents
(¢ :><: |
O O
or

Ajrepresents linear or branched alkylene, substituted
by one or more =0 groups, or linear or branched
alkylene interrupted by at least one heteroatom
selected from oxygen, sulfur or nitrogen, or aryl- 40
ene, or

Aj represents —B3—Y 1—B4 wherein B3 and B4 rep-
resent arylene and Y| represents linear or branched
alkylene, or linear or branched alkylene substituted
by at least one —OH or —0O group, or Y repre-
sents a heteroatom selected from oxygen, sulfur or
nitrogen, or

- Aj represents

(a) —E-O—D)»O—E— or

(b) —E—O—G—O—E—, wherein

z' 1s a number ranging from 2 to 600,

E represents alkylene having 1-4 carbon atoms or
—CH;—CHOH—CH)—,

D represents a bivalent hydrocarbon group contain-
ing 1-5 carbon atoms, and

G represents alkylene, cycloalkylene, arylene or
aralkylene or

when X 1s other than —CO—X>,—CO—, A3 repre-
sents linear or branched alkylene or hydroxyalky-
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lene, alkenylene or hydroxyalkenylene, cycloalkyl- 60
ene, or cycloalkenylene, containing up to 20 car-
bon atoms;

and Z©O represents a halide anion;

with the proviso that when X represents —N-
H—CO—NH—, A3 represents —E—(O—D)- 65
7—0O—E— or —B;—Y—B»>, wherein Y has the

meaning given for X above except for the value
—NH—CO—NH—.
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39. A hair-shaping cosmetic composition comprising
a solution in an aqueous, alcoholic or hydroalcoholic
carrier of a hair-shaping amount of a quaternized poly-
mer containing units of the formula

Illl 1|13
—@IiJ—Al-‘X—Az—$I|\I—A3—
Ry Ry 2Z©
wherein
Ri1, Rz, R3 and R4 each independently represent a
hydrocarbon group, or at least one of the pairs Ri,
Rz and R3, R4 represents together with the nitrogen
atom to which it is attached a heterocycle option-
ally containing an oxygen or sulfur heteroatom;
A and Aj, each independently, represent linear or
branched alkylene or arylene, substituted or not,
containing up to 20 carbon atoms;
X represents a bivalent group of the formula
() —N—CO—N-—,
Rs Re
® —N—CO—X|—CO—N—,
Rs R
(c) —PI*I—SOZ'('C6H4"'C6H4—502')?II‘I— |
Ry . | Rg
O
|
 C
- / N\
@ -
Rg—CH CH—Rig,
\ /
O
(6 —CO—NH=-,
g —O0--CO—NH-,
(h) —CO—X,—CO—,
i) —CO~—X'y—CO-—, or
) —O0—CO~—X3=~CO=—0O—
wherein

y is equal to O or 1,

Rs, Rg, R7, Rg, R9 and Rjp represent hydrogen or
lower alkyl, -

X1 represents alkylene, alkylene including an
—S—S— group, alkenylene, arylene, diaminoalky-
lene, diaminoarylene, dioxyalkylene, dioxyarylene
or polyoxyalkylene, or X represent a direct cova-
lent bond,

Xy represents diaminoalkylene, dioxyalkylene or
polyoxyalkylene bivalent group,

X's represents dithioalkylene,

Xjrepresents alkylene, cycloalkylene, arylene, diami- -
noalkylene, diaminocycloalkylene or diaminoary-
lene, |

A3 represents —B1—Y—B;—, wherein B; and B
represent alkylene or arylene and Y has the same
meaning as X above, or

Y represents



"}

or

Az represents lmear or branched alkylene, substituted
by one or more —O groups, or linear or branched
alkylene interrupted by at least one heteroatom
selected from oxygen, sulfur or nltrogen, or aryl-
ene, or |

- A3 represents -——-B3—-—-Y1—B4 whereln B3 and B4 rep-
resent arylene and Y represents linear or branched
alkylene, or linear or branched alkylene substituted
by at least one —OH or =—O group, or Y] repre-

4,411,884
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sents a heteroatom selected from oxygen, sulfur or .

‘nitrogen, or
A3 represents }

30

20

0
(a) --—-E—(-O—D)zO—E— or

| .(b) —-—E—O—G-—-—O—E——, wherein |
~Z' 1s.a number ranging from 2 to 600,
E represents alkylene having 1-4 carbon atoms or

- —CH>—CHOH—CH;—,

D represents a bivalent hydrocarbon group contain-

~ ing 1-5.carbon atoms, and

-G represents alkylene, cycloalkylene, arylene or
N aralkylene, or

‘when X, is other than --CO-——X;;—-—CO— A3 repre-

sents linear or branched alkylene or hydroxyalky-
-~ lene, alkenylene or hydroxyalkenylene, cycloalkyl-
ene, or cycloalkenylene, containing up to 20 car-
bon atoms;

and ZO represents a halide anion;

with the proviso that when X represents —N-
H—CO-—-NH—, Aj represents —B;—Y—B,,

- wherein Y has the meaning given for X above
except for the value —NH—CO—NH—.
o o x % |

% %
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